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Notices

References in this publication to IBM* products, programs, or services do not imply that IBM
intends to make these available in all countries in which IBM operates. Any reference to an IBM
product, program, or service is not intended to state or imply that only IBM’s product, program,
or service may be used. Any functionally equivalent product, program, or service that does not
infringe any of the intellectual property rights of IBM may be used instead of the IBM product,
program, or service. The evaluation and verification of operation in conjunction with other
products, except those expressly designated by IBM, are the responsibility of the user.

IBM may have patents or pending patent applications covering subject matter in this document.
The furnishing of this document does not give you any license to use these patents. You can send
license inquiries, in writing, to the IBM Director of Commercial Relations, IBM Corporation,
Purchase, NY 10577, U.S.A.

Electronic Emission Notices

Federal Communications Commission (FCC) Statement

Note: This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to
radio communications. Operation of this equipment in a residential area is likely to cause harmful
interference, in which case the user will be required to correct the interference at his own
expense.

Properly shielded and grounded cables and connectors must be used in order to meet FCC
emission limits. IBM is not responsible for any radio or television interference caused by using
other than recommended cables and connectors or by unauthorized changes or modifications to
this equipment. Unauthorized changes or modifications could void the user’s authority to operate
the equipment.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

Canadian Department of Communications Compliance Statement

This equipment does not exceed Class A limits per radio noise emission for digital apparatus, set
out in the Radio Interference Regulation of the Canadian Department of Communications.
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Operation in a residential area may cause unacceptable interference to radio and TV reception
requiring the owner or operator to take whatever steps are necessary to correct the interference.

Avis de conformité aux normes du ministére des Communications du Canada.

Cet équipment n dépasse pas les limites de Classe A d’émission de bruits radioélectriques pour
les appareils numériques, telles que prescrites par le Réglement sur brouillage radioélectrique
étabil par le ministére de Communications du Canada. Léxploitation faite en milieu résidential
peut entrainer le brouillage des réceptions radio et télé, ce qui obligerait le propriétaire ou
I’opérateur a prendre les dispositions nécessaires pour en ¢liminer les causes.

United Kingdom Telecommunications Compliance Act

This equipment is approved under approval number NS/G/23/J/100003 for indirect connections
to the public telecommunications systems in the United Kingdom.

New Zealand Compliance Statement

This is a Class A computing device and shall not be located at a distance closer than 20 meters
from the boundary of a residential property.

Trademarks and Service Marks

The following terms, denoted by an asterisk (*) in this publication, are trademarks of the IBM
Corporation in the United States or other countries or both.

IBM
Proprinter
SCS

The following terms, denoted by a double asterisk (**) in this publication, are trademarks of

other companies:
Dataproducts Dataproducts, Inc.
Epson Epson Seiko Corporation
GW-BASIC Microsoft Corporation
Microsoft Microsoft Corporation
IGP Printronix, Inc.
PGL Printronix, Inc.
Printronix Printronix, Inc.
P—Series Printronix, Inc.
Code V QMS, Inc.
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About This Manual

This manual is designed so that you can quickly find the information you
need to program the IBM ASCII 6400 printer. Brief descriptions follow for
each chapter in this book:

«  Chapter One, Introduction. Provides an overview of this book,
printer features, and line matrix printing technology.

«  Chapter Two, IBM Proprinter** III XL Emulation. Describes the
Proprinter I1I XL control code commands that you can send to the
printer through the host data stream. These commands allow you to send
instructions to the printer and configure many Proprinter 111 XL
emulation parameters.

+  Chapter Three, Epson** FX—1050 Emulation. Explains the Epson
control code commands that you can send to the printer through the host
data stream. These commands allow you to send instructions to the
printer and configure many Epson FX emulation parameters.

«  Chapter Four, P-Series** Emulation. Covers the P—Series control
code commands that you can send to the printer through the host data
stream. These commands allow you to send instructions to the printer
and configure many P—Series emulation parameters.

«  Chapter Five, Serial Matrix Emulation. This emulation can be used
only with IBM 6400 printers. Covers the Serial Matrix control code
commands that you can send to the printer through the host data stream.
These commands allow you to send instructions to the printer and
configure many Serial Matrix emulation parameters.

«  Chapter Six, P—Series XQ Variant Emulation. This emulation can be
used only with IBM 6400 printers. Covers the P-Series XQ Variant
control code commands that you can send to the printer through the host
data stream. These commands allow you to send instructions to the
printer and configure many XQ emulation parameters.

«  Chapter Seven, Graphics. Consists of overview information about Bit
Image graphics printing and programming. Descriptions are provided
for designing a bit image pattern, using control codes to set bit image
density, and issuing commands for bit image programming. A bit image
sample program is included.
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«  Chapter Eight, Vertical Page Formatting. Includes information on
programming and using vertical format unit (VFU) programs that
regulate vertical paper movement and vertical tabs for printing forms.

«  Appendices. Several appendices provide information on migrating
from previous printers to the IBM 6400 ASCII printer and attaching
several types of host computer to your printer. In addition, codes pages
for the character sets available with each emulation are provided. A
Glossary and Index follow the appendices

How to Use This Manual

You can locate information four ways:

«  Use the Table of Contents at the front of the manual.
«  Use the Chapter Contents listed at the front of each chapter.

«  Use the Index at the back of the manual for references to topics and
tasks described in this manual.

«  Use the Glossary at the back of the manual to find definitions for
commonly used terminology.

Notes and Notices

Introduction

For your safety and to protect valuable equipment, it is very important that
you read and comply with the notes and notices included in this manual.
Descriptions for each type of notice follow:

DANGER

A danger notice calls attention to a situation that is potentially lethal or
extremely hazardous to people.

CAUTION

A caution notice calls attention to a situation that is extremely hazardous
to people because of some existing condition.

WARNING

A warning notice indicates the possibility of damage to a program,
device, system, or data.



IMPORTANT

Important draws your attention to information vital to proper operation
of the printer.

NOTE: A note gives you helpful tips about printer operation.

Related Documentation

The following manuals provide information that is closely related to the
ASCII emulation information provided in this book:

The IBM 6400 Line Matrix Printers Setup Guide (S246—0116) describes how
to unpack, install, and configure the 6400 printer. This manual explains the
menus that allow you to select a printer emulation and configure printer
emulation options. Proprinter III XL, Epson FX—1050, P—Series, Serial
Matrix, and P—Series XQ emulation menu options are described in detail.

The IBM 6400 Line Matrix Printers Operator’s Guide (S246—0115) provides
descriptions of the operator panel keys and LCD display. Procedures are
provided for daily printer operations such as loading paper, replacing the
printer ribbon, and cleaning the printer. Some configuration menu
information is provided.
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The IBM 6400 ASCII Line Matrix Printer

The IBM 6400 printers are line matrix printers. They use a variable-speed
shuttle, micro-step paper feed control, and multi-phase hammer firing to
generate a wide range of horizontal and vertical dot densities with no speed
penalties. For a brief discussion of line matrix printing, see page 1-8.

Most line printers have specialized architectures that enable them to emulate,
(behave like) another printer. These specialized architectures are restricted. Your
IBM printer, however, introduces an open architecture in which many different
emulations may be selected from the operator panel. Proprinter III XL, Epson
FX, P—Series, P—Series XQ Variant, and Serial Matrix emulations are all
provided.

Host Interfaces and Emulations

The IBM 6400 ASCII printer supports several host interfaces and
emulations, as described below.

Host Computer Interfaces

The following host computer interface choices are available:

«  PC—Parallel interface
« RS-232 serial interface
« RS422 serial interface

«  Dataproducts parallel interface

Printer Emulations

Each emulation provides a different set of configuration menus, control
codes, and character sets. The following printer emulations (or protocols) are
selectable at the operator panel:

«  Proprinter III XL emulation
«  Epson FX emulation

«  Serial Matrix emulation

«  P—Series emulation

«  P—Series XQ Variant emulation

Introduction 1-5



The following printer emulations are available as features :

+  PGL (Printronix Graphics Language) emulation

«  Code V Graphics Language emulation

Standard 6400 Printer Features

Several standard features are provided with the IBM ASCII 6400 printers, as
described below.

Text Formatting and Language Options

You can modify several parameters used primarily for printing text, either by
means of the host data stream or the configuration menus:

«  Selectable print quality
+  Selectable forms length and width
«  Character-by-character attribute specification
1) Selectable pitch: normal, expanded, and compressed
2) Emphasized (shadow) print
3) Bold print
4) Overscoring
5) Single underline

4) Superscript and subscript printing

. Resident multinational character sets

Graphics and Vertical Formatting

Brief descriptions follow for some graphics and vertical format capabilities:

«  Bit Image graphics is provided for the Proprinter III XL, Epson FX, and
Serial Matrix emulations.

«  Plot mode graphics is provided for the P-Series and P-Series XQ Variant
emulations.
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+  Programmable electronic vertical formatting provides rapid vertical
paper movement to specified lines for printing repetitive and continuous
forms. The following two methods are provided:

1) Vertical tab table: a set of programmed vertical tabs for use with the
IBM Proprinter 111 XL, Epson FX, and Serial Matrix emulations.

2) Electronic Vertical Format Unit (EVFU): a vertical formatting program
available with the P—Series and P-Series X(Q Variant emulations.

Diagnostics

Introduction

The Setup Guide for each printer discusses the following diagnostic features
in more detail:

«  Built-in diagnostic self-tests
+  Configuration printout

«  Data stream hexadecimal code printout



Line Matrix Printing Overview

18

The IBM 6400 printers are impact printers; they create characters by printing
ink dots on paper. The dots are printed on an invisible matrix mapped in
printer memory. (See Figure 1—1.) Dot impressions are made by an array of
steel hammers mounted on a rapidly oscillating shuttle. The hammers strike
the paper through a moving ink ribbon.

Matrix visible only to the printer

Figure 1-1. Dot Matrix Character Formation

Unlike serial dot matrix printers, which form whole characters one at a time
with a moving printhead, the 6400 printers divide every printable line into
horizontal dot rows. These printers print a dot row of the entire line with
every lateral sweep of the shuttle. (See Figure 1-2.)

During each sweep of the shuttle, the hammers print dots at the required
positions in the dot row. When the shuttle reaches the end of a sweep, it
reverses direction, the paper is advanced one dot row, and the hammers print
the next row of dots as the shuttle sweeps in the opposite direction.

After a line of characters is printed, hammer action stops while the paper is
advanced to the first dot row of the next print line. The number of rows
allowed for line separation depends on the line spacing you select.

Introduction
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Printing Speed

The speed at which text prints is measured in lines per minute (Ipm). This
speed is directly proportional to the number of dot rows required to produce a
character line, regardless of the number of characters in the line. More dot
rows are required to print lowercase characters with descenders; consequently,
those character lines print at a fractionally lower rate.

The IBM 6400 printers also print dot-addressable graphic images. The speed at
which graphics are plotted is measured in inches per minute (ipm).
Unidirectional plotting produces slightly better print quality, and takes about
twice as long as bidirectional plotting. You can select either plotting mode
from the operator panel.

Printing and plotting rates also vary according to the print quality you select.
Print quality refers to the way you instruct the printer to create characters. If,
for example, you select near letter quality (NLQ), the printer uses more dot
rows to form characters than if you choose high speed (HS) print quality.
Character formation and print speed are faster in HS because the printer uses
fewer dot rows to form characters. Vertical dot density is thus a factor in
printing speed. Nominal printing rates are charted in Appendix A of the /BM
6400 Setup Guide.
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Overview

This chapter describes the Proprinter [11 XL emulation host control codes that
are supported for the IBM 6400 printers. Emulation refers to the ability of a
printer to execute the commands of a particular printer control language. A
printer control language is the coding system used to convey, manipulate, and
print data. Carriage Return, print quality, character attributes such as bold and
underline, margins, and tabs are typical functions selected by printer control
language codes. In this manual, the terms emulation, printer protocol, and
printer control language are synonymous.

In Proprinter IT1T XL emulation mode, the 6400 printers can print files coded
for the Proprinter 11T XL printer control language. To select the Proprinter 111
XL emulation mode as the active printer configuration, refer to the ASCII
Emulation Selection menu option described in Chapter 4 of the IBM 6400
Line Matrix Printer Setup Guide (5S246-0116).

The Proprinter 111 XL emulation provides many configurable parameters.
The default parameter values for this emulation are shown in Table 2—1. You
can modify these parameter values in two ways:

«  The Proprinter I1I XL host control codes. An extensive set of
Proprinter I1I XL control code commands can be sent to the printer from
an attached host computer via the host data stream. Most of this chapter
is devoted to describing the Proprinter III XL control code commands.

+  The printer configuration menus. You can modify a subset of the
Proprinter 11 XL emulation parameters using the printer configuration
menus, operator panel keys, and LCD display, as described in the Setup
Guide.

Control codes sent from a host system generally override previous settings
that result from the configuration menus. However, any configuration
settings from host control codes will be gone once the printer is powered off
(or reset to the default values), unless you have saved them to NVRAM using
the configuration menus. The Sefup Guide describes the Save Custom Sets
option for saving changes to NVRAM.

The emulation’s response to several of the control codes depends on the
configuration. For example, upon receipt of the carriage return control code,
the emulation will either perform a carriage return function only, or a
carriage return and line feed, based on the configuration for the CR function.

2-2 IBM Proprinter III XL Emulation



Default Values and States
Your printer’s onboard memory stores a set of typical operating states and
conditions for the Proprinter 111 XL emulation. When you power on the

printer and select this emulation, the factory settings in Table 2—1 are
automatically invoked.

Table 2—1. Proprinter Emulation Default Settings

Characteristic Default Setting

Print Language 0437 PC Character Set
Alternate Character Set PC Character Set 1

Define CR Code CR=CR
Auto Line Feed Enable
Define LF Code LF=LF
FF Valid at TOF Enable
20 CPI Condensed Enable

IBM Proprinter I1I XL Emulation



Table 22 lists several additional default settings for parameters that are
provided by the Print Format menus (described in Chapter 4 of the Setup
Guides). Many of the settings shown in Table 2—2 can be overridden by
Proprinter III XL host control codes for the same parameter.

Table 2—2. Print Format Default Settings

Characteristic Default Setting
CPI 10.0

LPI 6.0

Forms Width Inches, 13.6 inches

MM 3454 mm

Char. 136 characters

Forms Length Inches 11.0 inches
Millimeters 279 mm
Lines 66 lines

Print Quality DP Quality

Proportional Spacing Disable

Italic Print Disable

Slashed Zero Disable

Left Margin 0 columns

Right Margin 0 columns

Bottom Margin 0 lines

Perforation Skip Disable

IBM Proprinter I1I XL Emulation



Proprinter Il XL Emulation Exceptions and Differences

Because of mechanical differences between your printer(s) (line matrix
printers) and IBM Proprinters (moving printhead serial matrix printers),
some IBM Proprinter features are approximated or not supported.

«  Proprinter codes that produce different behavior in your printer from an
IBM Proprinter are indicated by a “dagger” (+) in the Control Code
Index and code section.

«  Table 2-3 in the following subsection summarizes the results that occur
when several control codes that regulate print attributes such as bold,
condensed print, etc. are combined. The results from the print mode
combinations are shown for both a standard IBM Proprinter and a 6400
printer in Proprinter III XL emulation mode. Results that are unique to
the 6400 Proprinter emulation are shown in underlined italics.

«  Downloadable and user—defined fonts are not supported for the 6400
Proprinter III XL emulation.

«  Emphasized, bold, and double—strike are equivalent in 6400 printers;
each is implemented differently for the IBM Proprinter.

«  When a single backspace control code follows one of the Bit Image
Graphics commands (ESC K, ESCL, ESC Y, ESC Z), IBM 6400
printers backspace to the last character position at the end of the
graphics data printout. The IBM Proprinter backspaces to the beginning
of the line, at the beginning of the graphics data.

«  After a backspace, IBM 6400 printers will overstrike a character
preceded by a control code (such as bold or proportional) with a
partially or incorrectly formed letter. The IBM Proprinter overstrikes
properly in this situation.

IBM Proprinter III XL Emulation
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Combining Print Modes

You can request many print modes (i.e. character attributes such as

compressed, NLQ, and super/subscript printing) via control codes. When

several modes are combined, all may take effect; however, with certain

combinations of print modes, some modes may take priority while others are

ignored.

The results from combining different print modes are shown in Table 23, for

the IBM Proprinter and for the 6400 printers in Proprinter III XL emulation

mode. 6400 results that differ from the IBM Proprinter results are shown in

underlined italics.

Table 2-3. Print Mode Priority Table

Print Mode Combination

IBM Proprinter Result

IBM 6400 Result

Compressed, 12 CPI

20 CPI
(If setting 6 of the Printer-
Function Menu is Off))

12 CPI
(If setting 6 of the Printer-
Function Menu is On.)

20 cpr!

Compressed , 12 CPI,
NLQ (Serif/Non Serif)

20 CPI
(If setting 6 of the Printer-
Function Menu is OFF)

12 CPI, NLQ (Serif/Non
Serif) (If setting 6 of Printer-

17.16 CPI NLQ (Serif/Non Serif)

Function Menu is ON)
Emphasized, Compressed Emphasized Emphasizedz, Compressed 1
Compressed, NLQ Compressed Compressed, NLQ (Serif/Non Serif)

(Serif/Non Serif)

Emphasized, NLQ (Serif/
Non Serif) Compressed

Emphasized, NLQ
(Serif/Non Serif)

Emphasized, NLQ (Serif/Non Serif),
Compressed

1 Ifthe condensed print feature is disabled via the operator panel (described in Chapter 4 of the
Setup Guides), then compressed print will not occur (the default setting for Condensed Print is
enabled). See page 2-28 for several examples of compressing initial print sizes (5 ¢pi, 6 cpi, etc.).

Proprinter III XL emulation.

Emphasized, bold and double—strike are equivalent for the 6400

continued next page
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Table 2-3. Print Mode Priority Table (continued)

Print Mode Combination

IBM Proprinter Result

IBM 6400 Result

Super/Subscript, Super/Subscript Super/Subscript, Bold?

Double Strike

Super/Subscript, Super/Subscript Super/Subscript, (Serif/Non Serif)
NLQ (Serif/Non Serif)

Super/Subscript, Super/Subscript, Graphic Super/Subscript,

12-High Characters

with Top 8 Dots Only

12—High Characters>

Over/Underscore
12-High Characters

12-High Characters

12—High Characters

Double—High, Draft

Double—High, NLQ Sans Serif

Double—High, Draft

Double—High, 12 CPI

Double High, 10 CPI

Double-High, 12 CPI

Double-High, Compressed1

Double High, 10 CPI

Double-High

Double—High, NLQ Serif

Double—High, NLQ Non Serif

Double—High, NLQ Serif

Double-High,
Super/Subscript

Double—High

Double-High

Double—High,
All-Points—Addressable
Graphics

All-Points—Addressable
Graphics (Single Line Feed)

All-Points—Addressable
Graphics (Single Line Feed)

NLQ Serif,12 CPL, Bold

NLQ Serif, 12 CPI

NLQ Serif, 12 CPI, Bold

Double—Wide, NLQ Serif

Double-Wide,
NLQ Sans Serif

Double Wide*, NLQO Serif

Proportional Space,
NLQ Serif

Proportional Space,
NLQ Sans Serif

Proportional Space, NLQ Serif

Proportional Space, 12 CPI

Proportional Space

Proportional Space

Proportional Space,
Condensed

Proportional Space

Proportional Space

1 Ifthe condensed print feature is disabled via the operator panel (described in Chapter 4 of the
Setup Guides), then compressed print will not occur (the default setting for Condensed Print is
enabled). See page 2-28 for several examples of compressing initial print sizes (5 ¢pi, 6 cpi, etc.).

2 Emphasized, bold, and double-strike are equivalent for the 6400

Proprinter III XL emulation.

3 12-high characters (with a vertical height of 12 dots) occur in code pages 437 and 850,

positions 176223 and 244.

4 See page 233 for several examples of expanding initial print sizes (5 cpi, 6 cpi, etc.).
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Configuring the Proprinter Emulation with Control Codes

The remainder of this chapter describes the Proprinter I1I XL printer control
language codes that may be sent from a host computer attached to the printer, in
order to invoke and configure numerous Proprinter 111 XL emulation functions.

Format for Control Code Descriptions

Name

ASCII Code

Hex Code
Dec Code
Expression
Purpose

Discussion

Example

The following information is listed for each control code (where applicable):

The title or function of the command.

The ASCII mnemonic for the command. Command sequences are in
7-bit (ASCII) form.

The code or command sequence in hexadecimal numbers.
The code or command sequence in decimal numbers.

The control codes used in the BASIC programming language.
The function(s) of the control code.

A discussion of the uses of the code or command sequence, including
exceptions or limitations to its use.

A sample program written in BASIC programming language is provided
when it is possible to illustrate the effect of a control code or if a specific
syntax is required. The programs in this chapter were run on an IBM
Personal Computer using Microsoft** GW-BASIC** version 3.22.

IMPORTANT

All print samples in this chapter were run on an impact printer that has
a dot resolution of 1/60—inch horizontally and 1/72—inch vertically.

WARNING: If you specify any parameters for a control code other than the ones

28

that are defined in the control code description, unpredictable results
may occur.

NOTE: The PI line is never recognized in Proprinter III XL Emulation mode.
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Escape Control Codes Overview

Printer capability is greatly increased by the use of escape control code
sequences. Escape sequences always begin with the ASCII escape sequence
introducer, ESC (hex 1B). Many of the ASCII control codes described in this
chapter are escape sequences.

IMPORTANT

An Escape code can occur anywhere in the datastream and is acted upon
immediately if it precedes a valid command.

An ESC sequence introducer in the data stream signals the printer to wait for
special instructions, even if it is ready and printing. The character codes
following the ESC character tell the printer what to do.

NOTE: For readability, code sequences appear in this manual with spaces
inserted between command elements. Do not insert spaces between
code characters when you are programming unless the ASCII space
character (SP) is part of a code sequence. For example, a code
sequence printed in this manual as ESC [ I is programmed as
ESC[1

An escape sequence uses two or more bytes to define a specific printer
control function. The format for an escape sequence is:

ASCII ESC X n
Hex 1B 00—5F 0—FF
Escape Character(s) Numerical
Sequence parameter(s)
Introducer

After the ESC character are one or more characters which indicate the action
of the control code. One or more numerical parameters may in turn follow
these characters. For example, the sequence ESC § n tells the printer to
begin the superscript print attribute if # is an even number, or to begin the
subscript attribute if # is an odd number.

If the characters following the ESC code are not within the defined ranges, or
if they are within the defined ranges but not recognized as a function of this
printer, the entire sequence is ignored.
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Graphics Control Codes Overview

The individual control codes that set graphics print quality are described
starting on page 2—20. Some additional background information about
graphics printing for the Proprinter 111 XL emulation is provided here.

The Proprinter III XL emulation provides one data protocol for printing
graphics information; the Bit Image graphics protocol allows an image block
to be printed. When using the Bit Image protocol, you can mix text and
graphics on the same line.

Setting Bit Image Modes via Control Codes

Control codes select bit image modes. The following bit image modes can be
mixed on the same line as text characters:

Control Code Bit Image Mode
ESC K nl n2 data Normal density
ESC L nl n2 data Double density
ESCY nl n2 data Double density, double speed
ESC Z nl n2 data Quadruple density

Parameters n/ and n2 together represent a 16-bit (hexadecimal) unsigned
number of the quantity (n/ + 256n2), which equals the number of bit image
characters (i.e. data bytes) to follow. If n/ and n2 are programmed so that
data extends past the last character position, the data is truncated at the last
character position. If n/ and n2 are both zero, then the ESC sequence is
ignored.

See Chapter 7 for details on Bit Image graphics.

Dot Density Versus Printing Speed

When you select ESC K (normal density), the dot columns are printed at 60
dots per inch (dpi) horizontally and 72 dpi vertically. This does not decrease
printing speed.

If ESC L (double density) is selected, the dot columns are printed at 120 dpi
horizontally and 72 dpi vertically. Double density reduces printing speed by
ong half.
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With ESC Y (double density, double speed), dot columns are printed at 120
dpi horizontally and 72 dpi vertically, but adjacent dots are not printed.
Double density, double speed does not decrease printing speed.

When ESC Z (quadruple density) is selected, the dot columns are printed at
240 dpi horizontally and 72 dpi vertically. Quadruple density reduces
printing speed by one half.

All line-by-line character print attributes are ignored in Bit Image graphics.
The most significant bit for each data character is the uppermost dot position
in the vertical dot image pattern. A bit value of 1 indicates a dot; a value of 0
indicates a blank. In 7-bit RS-232D serial interface protocol, the most
significant bit (bit 8) is cleared to 0.

Code Page and Character Set Control Codes Overview

A code page is a set of symbols consisting of letters, numbers, and graphic
elements. For the Proprinter 111 XL emulation, the IBM 6400 ASCII printers
support characters from IBM’s Code Page 0437 and Code Page 0850, among
an extensive array of different print quality and print language sets. The print
language sets are selected using the Print Language configuration menu
option, which is described in detail in your Setup Guide.

Appendix D provides print samples for each character set, shown in
NLQ Serif mode and additional modes in some cases. A table on page
2—13 provides detailed notes on print mode support for each character
set.

Two columns of characters, 80 to 9F, may be configured as either control
codes or printable symbols. The following control codes are used to
configure this option:

Control Code Character Set Selected

ESC7 Character Set 1
(80-9F configured as control codes)

ESC6 Character Set 2
(80-9F configured as printable symbols)
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Fault Detection

If the printer detects a fault condition while processing a control code, the
operator panel displays an appropriate message, the Attention indicator lights,
and an audible alarm sounds if it was enabled as part of printer configuration.

After a fault condition is corrected, press Clear to return the printer to the
Not Ready mode, or press Start to return the printer to the Ready mode. Data
that were in the printer buffer when the fault occurred will print, but may be
distorted or illegible as a result of the fault.

Fault conditions are described in the Operator 5 Guide and Setup Guide.

Ignored and Reserved Codes

The control codes recognized by the 6400 Proprinter ITI XL emulation
software are described in this chapter. Control codes not described in this
chapter are undefined and ignored. In addition, codes that represent printable
characters (Hex 10, 11, 15, 21-7E, and 80—FF) are not available as Proprinter
IIT XL control codes.

WARNING: Entering control codes that are not defined in this chapter may
produce unpredictable results.

The following control code is ignored as a Proprinter III XL control code,
but is valid for the Serial Interface Protocol:

Hex Code ASCII Code Function

03 or 1B 03 ETX If this code is used in the Serial
Interface Protocol (SIP), the SIP
function takes precedence.

The Download Characters control code is a reserved code. It is not
implemented at this time. When implemented, this code is usually followed
by large blocks of data. The Proprinter III XL emulation will currently ignore
this control code and any data applicable to it. The Hex and ASCII codes for
this function are as follows:

Hex Code | ASCII Code | Function

1B 3D | ESC = | Download Characters
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NUL Code

NUL (Hex 00) is ignored by the printer and can be used as a fill character;
however, it can not be used to add blank spaces since it is not a space character.
NUL can also be used as a parameter terminator for the Set Horizontal Tabs
(page 2—61) or Set Vertical Tabs multibyte control code (page 2—63).

NOTE: Hex ‘80¢ in the 0437 PC Character Set and Hex ‘7F°¢ in the 0850 PC
Character Set are treated as a NUL; however, these two controls can not be

used as parameter terminators.

Print Modes Supported for Character Sets

Following is a summary of which print modes are supported for the Proprinter 111
XL character sets. An “X” indicates support for a print mode. Additional
information about character set support is provided under the heading “Notes.”
Appendix D shows each code page in NLQ Serif mode, and in additional modes
if necessary to show the unique variations for that code page.

Table 2—4. Print Modes Supported

NLQ

Character Set (Serif) DP Draft Notes

0437 PC Character Set X X X

0813 Greek X X X Limited character set
support for most CPI
settings in Draft mode

0819 ISO/ANSI Multilingual X X X

0850 PC Multilingual X X X Variant character set for
NLQ Sans Serif.

0851 Greek Old X X X

0852 Latin 2/Roece X X X

0853 Latin 3 PC X X X

0855 Cyrillic X X X Limited character set
support for most CPI
settings in Draft mode

0857 Turkish X X X

0860 Portuguese X X X

(continued next page)
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Table 2—4. Print Modes Supported (continued)

NLQ

Character Set (Serif) DP Draft Notes

0861 Icelandic X X X

0862 Hebrew X X X

0863 Canadian French X X X

0864 Arabic X X X Limited character set
support for most CPI
settings in Draft mode.
Variant character set for
NLQ Sans Serif.

0865 Danish/Norwegian X X X

0866 Russian Cyrillic 996 X X X Limited character set
support for most CPI
settings in Draft mode

0869 Greek New X X X

0874 Thai X X X Limited character set
support for most CPI
settings in Draft mode.
Variant character set for
NLQ Sans Serif.

0876 OCR A N/A N/A N/A 10 CPT OCR only

0877 OCR B N/A N/A N/A 10 CPT OCR only

0912 ISO Latin 2 PC X X X

0915 ISO Cyrillic PC X X X Limited character set
support for most CPI
settings in Draft mode

1046 Arabic Extended X X X Limited character set sup-
port for most CPI settings
in Draft mode. Variant
character set for NLQ
Sans Serif.

1098 Farsi 1285 (PC) X X X Limited character set sup-

port for most CPI settings
in Draft mode. Variant
character set for NLQ
Sans Serif.

2-14
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The Control Codes

This index lists each printer command by function, ASCII mnemonic, and the
page where the command is explained in detail. “N/A” means not applicable. The
rest of this chapter defines the control code functions for Proprinter 111 XL
emulation mode. The commands are listed in alphabetical order.

+ = Produces non—Proprinter behavior in your printer.
FUNCTION ASCII CODE PAGE

Paper Motion

Form Feed FF 2-36
Line Feed LF 242
Line Feed n/216” ESCln 2-43
Tab, Vertical VT 2-62
Tab Set/Clear, Vertical ESCB 2-63
Tabs, Clear All (Return to default tabs) ESCR 2-64

Format

+ Backspace BS 2-17
Cancel CAN 2-24
Carriage Return CR 2-25
Carriage Return Set ESC5n 2-25
Forms Length Set in Inches ESCCOn 2-37
Forms Length Set in Lines ESCCn 2-38
Margin, Bottom ESCN#n 2-49
Margin Cancel, Bottom ESCO 2-49
Margins Set, Horizontal ESCX 2-50
Set Top-of-Form ESC4 2-60
Tab, Horizontal HT 2-60
Tab Set/Clear, Horizontal ESCD nl n2 nk 0 2-61
Tabs, Clear All (Return to default tabs) ESCR 2-64

Line Spacing
1/8” Line Spacing ESCO 244
7/72” Line Spacing ESC1 2-45
n/72” Line Spacing (Executes spacing as set by ESC A) ESC2 2-46
n/72” Line Spacing (Sets spacing) ESCAn 2-47
n/216” Line Spacing ESC3n 248
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FUNCTION

Selection of Character Set

Character Set Select: Set 1 (A)
Character Set Select: Set 2 (B)

Print Quality

T

e e e b e

Bold Printing

Bold Printing Cancel

Character Pitch 12 cpi

Condensed Print

Condensed Print Cancel

Double Wide Print

Double Wide Print (One Line Only)
Double Wide Print (One Line Only) Cancel
Emphasized Print

Emphasized Print Cancel
Overscoring

Print Mode

Print Quality

Proportional Spacing

Select Attributes
Superscript/Subscript Printing
Superscript/Subscript Printing Cancel
Underline

Bit Image

Bit Image, Single Density (Normal Speed)
Bit Image, Double Density (Half Speed)
Bit Image, Double Density, (Normal Speed)
Bit Image, Quadruple Density (Half Speed)

Other Functions

2-16

Bell

Deselect Printer
Escape Sequence
Initialize Parameters
Print All Characters
Print Next Character
Unidirectional Printing

ASCII CODE

ESC7
ESC6

ESCG
ESCH
ESC:

SI

DC2
ESCWn
SO

DC4
ESCE
ESCF
ESC_n
ESCln
ESC x
ESCP
ESC[ @
ESCSn
ESCT
ESC-n

ESCK nl n2
ESCL nl n2
ESCY nl n2
ESCZ nl n2

BEL
ESCQn
ESC
ESC[K
ESC\
ESC»
ESCUn
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2-26
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2-34
2-35
236
2-51
2-53
2-54
2-54
2-56
2-58
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Backspace

ASCII Code BS
Hex Code 08
Dec Code 08

Purpose Moves the logical print head to the left one character space toward the
first character column.

Discussion BS moves the character position indicator (the logical print head
position) one character space to the left at the current character pitch
setting. This code is ignored if the logical print head is positioned at the
first character column.

When the backspace code is received, printing speed will be reduced. If the
printer is in double width mode, the backspace code moves the print head left
two normal character spaces.

i When a single backspace control code follows one of the Bit Image
Graphics commands (ESC K, ESC L, ESC Y, ESC Z), IBM 6400
printers backspace to the last character position at the end of the graphics
data printout. The IBM Proprinter backspaces to the beginning of the
line, at the beginning of the graphics data.

i1 After a backspace, IBM 6400 printers will overstrike a character preceded
by a control code (such as bold or proportional) with a partially or
incorrectly formed letter. The IBM Proprinter overstrikes properly in this
situation.

Example Print and backspace two character positions.

10 LPRINT "TTTTT";
20 LPRINT CHR$(B); CHR$(8);
30 LPRINT "=="

TTTFE
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Bell

ASCII Code
Hex Code
Dec Code
Purpose

Discussion

Example

2-18

BEL
07
07

Sounds a buzzer/beeper.

The BEL function will sound the buzzer/beeper for 0.2 seconds upon

receipt of this command.

The following line will sound the printer buzzer:

10 LPRINT CHR$(7);
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Bit Image Mode, Single Density (Normal Speed)

ASCII Code
Hex Code
Dec Code
Expression

Purpose

ESCKnl n2

1B 4B

2775 nl n2
CHR$(27);"K”;CHRS$(n1);CHRS(n2);” DATA"

Selects single (normal) density bit image graphics.

where: nl + 256n2 defines the number of data bytes to follow.

DATA = ASCII characters for the dot pattern bytes.

NOTE: The DATA can be expressed in a CHRS$(DATA) format with the

appropriate decimal values of the ASCII characters supplied, especially
in cases where the dot patterns of nonprintable characters are required.

Discussion This code prints specified data as bit image graphics at normal density,
60 dots per inch horizontally and 72 dots per inch vertically. For more
information, see page 2—10, “Overview of Graphics Control Codes” and
page 52, “Bit Image Graphics.”

Example The following example produces a pattern of Single Density Bit Image
graphics. The 9-byte bit pattern is repeated 27 times. Compare this
example to the double density and quadruple density examples.

10 WIDTH "1ptl: ", 255

20 LPRINT "Single Density Bit Image Graphics”
30 LPRINT CHR%$(27); "K"; CHR$(244); CHR$(0);

40 FOR N=1 TO 27

50 RESTORE

60 FOR I=1 TO 9

70 READ R

80 LPRINT CHR$(R);

20 NEXT 1I

100 NEXT N

110 LPRINT CHR$(255)
120 DATA 255, 128, 64,32, 16,.8:4.2, 1

Single Density Bit Image Graphics
MISNSISISES S SS SS SSDNSSSSSSSSSE

IBM Proprinter
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Bit Image Mode, Double Density (Half Speed)

ASCII Code ESCL nl n2

Hex Code 1B 4C

Dec Code 2776 nl n2

Expression CHR$(27);”L";CHRS$(n1);CHRS(n2);” DATA"

Purpose Selects double density bit image graphics.

where: nl + 256n2 defines the number of data bytes to follow.

DATA = ASCII characters for the dot pattern bytes.

NOTE: The DATA can be expressed in a CHRS$(DATA) format with the

appropriate decimal values of the ASCII characters supplied, especially
in cases where the dot patterns of nonprintable characters are required.

Discussion This code prints specified data as bit image graphics at double horizontal density,

120 dots per inch horizontally and 72 dots per inch vertically. This code causes

print speed to be reduced by half from normal density speed. For more
information, see page 2—10, “Overview of Graphics Control Codes” and page
5-2, “Bit Image Graphics.”

Example The following example produces Double Density Bit Image graphics of the
pattern used in the Single Density Bit Image Mode example. Note that the

amount of data must be doubled in order to produce this pattern for double
density (the data is used 54 times rather than 27).

10
20
30
40
50
&0
70
80
70

WIDTH "1ptl:", 255

LPRINT "Double Density Bit Image Graphics®
LPRINT CHR$(27); "LL"; CHR$(231); CHR$(1);

FOR N=1 TO 54

RESTORE

FOR I=1 TO 9

READ R

LPRINT CHR%$(R);

NEXT I

100 NEXT N
110 LPRINT CHR%{(255)
120 DATA 255, 128, 64,32, 16,8, 4.2, 1

Double Density Bit Image Graphics
INNNNNNNNNNNNNNNNNNNNNNNNN VNNV NNV

220
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Bit Image Mode, Double Density (Normal Speed)

ASCII Code
Hex Code
Dec Code
Expression

Purpose

ESCY nl n2

1B 59

2789 nl n2

CHRS$(27);”Y " ;CHRS$(n1);CHRS$(n2);” DATA”

Selects double density bit image graphics at single density speed.

where: nl + 256n2 defines the number of data bytes to follow.

Discussion

Example

10 WIDTH

DATA = ASCII characters for the dot pattern bytes.

NOTE: The DATA can be expressed in a CHRS$(DATA) format with the

appropriate decimal values of the ASCII characters supplied, especially
in cases where the dot patterns of nonprintable characters are required.

This code prints specified data as bit image graphics at double horizontal
density, 120 dots per inch horizontally and 72 dots per inch vertically. By
ignoring adjacent dots, the print speed is not reduced from the normal density
speed. For more information, see page 2—10, “Overview of Graphics Control
Codes” and page 52, “Bit Image Graphics.”

The following example produces a Double Density Normal Speed Bit Image
graphics for the same pattern as in the Normal (Single) Density example.
Note that the amount of data must be doubled for double density (the data is
used 54 times rather than 27).

"lpti: ", 255

20 LPRINT "Double Density Double Speed Bit Image Graphics"
30 LPRINT CHR$(27); "Y"; CHR${(231); CHR$®(1);
40 FOR N=1 TO 54

50 RESTORE

60 FOR I=1 TO 9

70 READ R

80 LPRINT CHR%(R}:

0 NEXT I

100 NEXT N

110 LPRINT CHR%(255)

120 DATA 235, 128, 64, 32, 16,8, 4,2, 1

Double Density Double Speed Bit Image Graphics
INVNNNNNVNVNNNNNNNNANANANN VNN YNNIV

IBM Proprinter III XL Emulation 221



Bit Image Mode, Quadruple Density (Half Speed)

ASCII Code ESC Znl n2

Hex Code 1B 5A nl n2

Dec Code 2790 nl n2

Expression CHRS$(27);”Z" ;CHRS$(n1);CHRS(n2);" DATA"

Purpose Selects quadruple density bit image graphics.

where: nl + 256n2 defines the number of data bytes to follow.

DATA = ASCII characters for the dot pattern bytes.

NOTE: The DATA can be expressed in a CHRS$(DATA) format with the

appropriate decimal values of the ASCII characters supplied, especially
in cases where the dot patterns of nonprintable characters are required.

Discussion This code prints specified data as bit image graphics at quadruple density, 240

dots per inch horizontally and 72 dots per inch vertically. This code causes
print speed to be reduced by half. For more information, see page 2—10,
“Overview of Graphics Control Codes” and page 52, “Bit Image Graphics.”

Example The following example produces quadruple density graphics of the
pattern used in the Single Density Bit Image Mode example. Note that

the amount of data must be quadrupled for quadruple density (the data is
used 108 times rather than 27).

10
20
30
40
50
60
70
80
20

WIDTH “"lptti: ", 255

LPRINT "Quad Density Bit Image Graphics"”
LPRINT CHR#$(27); "Z"; CHR$(205); CHR%(3);
FOR N=1 TO 108

RESTORE

FOR I=1 7O 9

READ R

LPRINT CHR®(R);

NEXT I

100 NEXT N
110 LPRINT CHR$(255)
120 DATA 255, 128, 64,32, 16.8., 4,2, 1

2-22

Quad Density Bit Image Graphics
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Bold Printing

ASCII Code
Hex Code
Dec Code
Purpose

Discussion

Example

ESCG

1B 47

2771

Selects bold character printing.

When this command is received, all characters are printed in bold until reset by
the Bold Print Reset control code or printer reset. The bold print attribute is
implemented by increasing the dot density for the bolded text (with a similar
result to double strike printing).

NOTE: The ESCE (page 2-35) and ESC G commands are equivalent; they
produce the same print effect.

IBM 6400 printers print both Bold and Condensed when this control code is
combined with Condensed (SI). The IBM Proprinter prints only Emphasized
when control codes for Compressed and Emphasized are combined. (See
Table 2-3 on page 2-6.)

The following sample program illustrates bold character printing.

10 LPRINT "Control code ESC G“

20 LPRINT CHR#%(27); "G";

30 LPRINT "selects bold character printing. "

40 LPRINT "for example: AaBbCcDdEeFfGgHhIiJjKkL1MmNnOoPp. "
50 LPRINT "Control code ESC H"

60 LPRINT CHR$(27); "H";

70 LPRINT "cancels bold character printing. "

Control code ESC G

selects bold character printing.

for example: AaBbCcDdEeF+#GgHhIiJjKkL1MmNnOoPp.
Control code ESC H

cancels bold character printing.
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Bold Printing, Cancel

ASCII Code ESCH

Hex Code 1B 48

Dec Code 2772

Purpose Cancels bold printing.

Discussion No other print attributes are changed.

Cancel

ASCII Code CAN

Hex Code 18

Dec Code 24

Purpose Clears the print buffer of all symbols since the last paper motion
command was received.

Discussion The CAN command cancels all characters sent to the printer after the last
paper motion command.
This command will cancel the double wide attribute if set by SO. No other
print attributes are affected.
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Carriage Return

ASCII Code CR
Hex Code 0D

Dec Code 13

Purpose Returns the logical print head to the first character column (resets the pointer
to the first character position). May be configured to include a line feed.

Discussion The CR code is configured via the ESC 5 code (this page) or via the operator
panel menus (described in Chapter 4 of the Setup Guides). The CR = CR
configuration causes the character position indicator to be positioned at
character column one; subsequent printable data preceding a paper motion
command overstrikes previously printed data. The CR = CR + LF configuration
causes the CR code to perform a carriage return plus a line feed.

The CR code also cancels expanded (double wide) print when set by code
SO (single line printing attribute).

Carriage Return Set

ASCII Code ESC5n
Hex Code 1B35n
Dec Code 2753 n

Purpose Defines the result from the Carriage Return (CR) code.

where: n may range from 0 to 255 —
Ifn=0,2,4 .. (any even value), then CR = CR (the default).
Ifn=1,3,5.. (any odd value), then CR = CR + LF.

Discussion This command overrides the configuration menu setting.

+  CR = CR (default) configuration causes the character position indicator to
be positioned at character column one. Subsequent printable data preceding
a paper motion command overstrikes previous printable data.

«  CR =CR + LF configuration causes the CR code to perform a carriage
return plus a line feed.
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Character Pitch 12 cpi

ASCII Code ESC:

Hex Code 1B 3A

Dec Code 27 58

Purpose Sets character pitch to 12 ¢pi.
Discussion An ESC: code overrides any operator panel setting.
T When this control code is combined with Condensed (SI) and NLQ Serif/Non

Serif (via ESC I or ESC x), IBM 6400 printers print 17.16 cpi plus NLQ
(Serif/Non Serif). The IBM Proprinter prints at 20 cpi (without NLQ) when
the same print attributes are combined (see Table 2—3 on page 2—6).
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Character Set Select: Set 1 (A)

ASCII Code ESC7
Hex Code 1B 37
Dec Code 27 55

Purpose Selects hex codes 80 to 9F in the character sets as control codes. Cancels
the command ESC 6.

Discussion This control code overrides the operator panel setting (described in Chapter 4
of the Setup Guide).

Character Set Select: Set 2 (B)

ASCII Code ESC6
Hex Code 1B 36
Dec Code 27 54

Purpose Selects hex codes 80 to 9F in the character sets as printable symbols.
Cancels the command ESC 7.

Discussion This control code overrides the operator panel setting (described in Chapter 4
of the Setup Guide). Appendix D shows the printable symbols for hex codes
80 to 9F.
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Condensed Print

ASCII Code  SI ESC SI

Hex Code OF 1B OF

Dec Code 15 2715

Purpose Sets condensed print.

Discussion You may enable or disable the condensed print feature using the operator

panel (the default setting for the Condensed Print option is enabled, as
described in Chapter 4 of the Setup Guide). Once condensed print is enabled,
this control code sets condensed print until it is canceled by control code
DC2, a printer reset, or a new print mode (ESC I) control code.

The manner in which the print is condensed varies depending on the

initial print size. Several examples follow:

Initial Print Size Condenses To
5 cpi 8.55 cpi
6 cpi 10 cpi
8.58 ¢pi no change
10 cpi 17.16 cpi
12 ¢pi (except NLQ) 20 cpi

il 12 ¢pi NLQ 17.16 cpi
17.16 cpi no change
20 ¢cpi no change

il IBM 6400 printers print both Condensed and Bold when this control code is

combined with Bold (ESC E or ESC G). The IBM Proprinter prints only
Emphasized if control codes for Compressed and Emphasized are combined.
(See Table 2—3 on page 2-6.)

Double—high characters combined with Condensed will print as
double—high only.

Example The following sample program shows condensed character printing and reset.
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10
20
30
40
S50
&0
70

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

"Control code"

"SI selects"

CHR$(15);

"condensed character printing. ”
"Control code DC2"

CHR$(18);

"resets condensed character printing. "

Control code

SI selects

condensed character printing.

Control code DC2

resets condensed character printing.

Condensed Print Cancel

ASCII Code
Hex Code
Dec Code
Purpose

Discussion

Example

DC2

12

18

ESC DC2

1B 12

2718

Cancels condensed character printing and sets pitch to 10 cpi.

The Condensed Print Cancel command sets the character pitch to 10 cpi,
or 5 cpi if printing is set for double wide.

See the SI control code (page 2—28) for an example of Condensed Print

Cancel.
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Deselect Printer

ASCII Code ESCQ22

Hex Code IB5116

Dec Code 278122

Expression  LPRINT CHRS$(27);CHR$(81);CHR$(22);

Purpose Stops the printer from processing data received from the host computer.

Discussion This code is for diagnostic use; it instructs the printer to stop processing data
received from the host system. In order to resume processing data, the printer
must be reset from the host system.

Example Using the BASIC language, you may deselect the Proprinter III XL with the
following:

LPRINT CHRS(27);CHR$(81); CHRS(22);
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Double Wide Print

ASCII Code ESCWn

Hex Code IB57n

Dec Code 2787 n

Purpose Selects or cancels double wide (expanded) print.

where: n may range from 0 to 255 —
Ifn=1,3,5 .. (any odd value), double wide print is selected.
Ifn=0,2,4 .. (any even value), double wide print is cancelled.

Discussion An ESC W code sets or cancels double wide print, as follows:

When expanded print using ESC W is received, all characters print double
wide until cancelled by an even parameter hex code.

Double wide print can also be set via the command SO and ESC SO, double
wide print for one line only. An ESC W code overrides these settings.

The manner in which the print is expanded varies depending on the
initial print size. Several examples follow:

Initial Print Size Expands to
5 cpi no change
6 cpi no change
8.58 ¢pi no change
10 cpi 5 ¢pi
12 cpi 6 cpi
17.16 cpi 8.55 ¢pi
20 cpi 10 cpi
il IBM 6400 printers print both Double-Wide and NLQ Serif when this control

code is combined with NLQ Serif (via ESC I). The IBM Proprinter prints
Double-Wide plus NLQ Sans Serif if control codes for Double—Wide and
NLQ Serifare combined. (See Table 2—3 on page 2-6.)
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Example

232

10
20
30
40
20
&0
70
80

The following sample program illustrates expanded character printing

and expanded character printing reset.

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

"Control code"

"ESC W 1 selects"”
CHR$(27); "W"; CHR$(1);
"expanded character printing. "
"Control code"

"ESC W O resets"
CHR$(27)i "W"; CHR$(0);
"expanded character printing. “

Control code

ESC W 1 selects

expanded character prinmnting.
Control code

ESC W O rTesets

expanded character printing.
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Double Wide Print (One Line Only)

ASCII Code
Hex Code
Dec Code
Purpose

Discussion

Example

SO ESC SO
OE 1B OE
14 27 14

Selects double wide print for one line only.

This expanded print command is a line-by-line print attribute; when the SO or
ESC SO command is received, the current line will be printed double wide and
automatically reset. This command can be reset by a paper motion command
(FF, LF, VT, CR), by the DC4 (double wide cancel) code, CAN or ESC W
(double wide print).

See the previous control code (ESC W) for examples of print expansion
for various initial print sizes.

IBM 6400 printers print both Double-Wide and NLQ Serif when this control
code is combined with NLQ Serif (via ESC I). An IBM Proprinter prints
Double-Wide plus NLQ Sans Serif if control codes for Double—Wide and
NLQ Serifare combined. (See Table 2—3 on page 2-6.)

The following sample program illustrates Expanded Print for one line only.

10 LPRINT "Control code"

20 LPRINT "S0O selscts®

30 LPRINT CHR$(14);

40 LPRINT "expanded character printing"
50 LPRINT "for one line only. "

Control code

80 selects

expanded character pryrinmnting
for one line only.
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Double Wide Print (One Line Only)Cancel

ASCII Code DC4 ESC DC4

Hex Code 14 1B 14

Dec Code 20 2720

Purpose Cancels double wide print, if it was set by command SO.

Discussion The DC4 code cancels Double Wide Print command SO. If Double Wide
Print is not enabled, the DC4 code is ignored. A DC4 code can occur at
any place in the datastream and is acted upon immediately.
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Emphasized Print

ASCII Code
Hex Code
Dec Code
Purpose

Discussion

Example

ESCE

1B 45

2769

Selects emphasized character print format.

When the emphasized print command is received, all characters will be printed
in emphasized (bold) print until reset by the Emphasized Print Reset command
or printer reset. Emphasized print reduces the current print speed.

NOTE: The ESC G (page 2-23) and ESC E commands are equivalent; they
produce the same print effect.

IBM 6400 printers print both Condensed and Emphasized when this control
code is combined with Condensed (SI). An IBM Proprinter prints only
Emphasized when control codes for Compressed and Emphasized are
combined. (See Table 2—3 on page 2—6.)

The following sample program illustrates emphasized character printing.

10 LPRINT "Control code"”

20 LPRINT "ESC E selects”

30 LPRINT CHR$(27); "E";

40 LPRINT "emphasized character printing. ®
42 LPRINT "Controcl code ESC F"

50 LPRINT CHR%(27); "F";

60 LPRINT "cancels emphasized character printing.’

Control code

ESC E selects

emphasized character printing.

Control code ESC F

cancels emphasized character printing.
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Emphasized Print Cancel

ASCII Code ESCF

Hex Code 1B 46
Dec Code 2770

Purpose Cancels emphasized character printing.

Discussion The emphasized print reset command only resets the emphasized print character
attribute. See Example for using ESC E combined with ESC F.

Form Feed

ASCII Code FF
Hex Code 0C
Dec Code 12

Purpose Prints the data in the buffer, advances the paper to the next top-of-form,
and moves the logical printhead to the first character column.

Discussion Forms length is set by using the operator panel or forms length control codes.
This code cancels double wide (expanded) characters if set by the SO command.

The Form Feed command will react differently when the VFU is active.
Refer to Chapter 8 in this manual for further information.
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Forms Length Set in Inches

ASCII Code ESCCOn
Hex Code 1B43 00 n
Dec Code 2767 0n

Purpose Sets the length of forms (paper) in inches.

where: n = whole numbers (hex value) from 1 to 24 to specify the
number of inches on a page. (All larger values are ignored.)

Discussion Upon receipt of this code, the current line becomes the first line of the
form, and the forms length set becomes the current forms length. Vertical
tab positions set below the bottom of the form are ignored; in addition,
once a new forms length is set the bottom margin is set to zero.

Line spacing changes do not affect the result of this command. If the forms
length is set smaller than the line spacing, a form feed advances the paper
position to the next top-of-form position.

Forms length in inches can also be set at the operator panel via the Print
Format menu (refer to Chapter 4 of the Serup Guide). However, this host
control code overrides the operator panel setting.

IBM Proprinter III XL Emulation

2-37



Forms Length Set in Lines

ASCII Code ESCCn

Hex Code I1B43 n

Dec Code 2767 n

Purpose Sets the length of a form (paper) in lines.

where: n=1to0 192 (1 to CO hex) to specify the number of lines per page at
the current line spacing.

Discussion The forms length is defined in inches as the quotient of # divided by the
current lines per inch (Ipi) setting. Once the forms length has been set,
subsequent line spacing changes do not affect the result of this command.

If the forms length is set smaller than the line spacing, a form feed advances
the paper position to the next top-of-form.

If the forms length derived from the quotient of # lines divided by lines per
inch is not an exact multiple of the printer dot resolution, the value is
adjusted down until the forms length and dot resolution distance match.

Forms length in lines can also be set at the operator panel via the Print
Format menu (refer to Chapter 4 of the Serup Guide). However, this host
control code overrides the operator panel setting.
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Initialize Parameters

ASCII Code ESC[Knl0n2n3n4ns

Hex Code 1B 5B 4B 1l 00 n2 n3 n4 ns

Dec Code 279175 nl 00 n2 n3 n4 ns
Purpose Sets the printer’s initial condition.

Discussion This command causes the printer to reset and defines the configuration
that will be loaded to the printer during the reset. Several variables must
be specified to define the load configuration, as described below.

WARNING: An ESC [K code can occur at any place in the datastream and is
acted upon immediately. All numerical parameters are in the 00 to
FF hex range unless stated otherwise. Only specified parameters are
supported. Other values may be ignored or cause unpredictable
results, and should be avoided.

nt

The value of n/ defines which of the following n bytes will be included in
the command line, as shown in the table below:

nl Function
Hex Value
1 One byte follows (n2)
3 Three bytes follow (n2, n3, and n4)
4 Four bytes follow (n2, n3, n4, and n5)

WARNING: Specifying any value for n/ other than 1, 3, or 4 may cause
unpredictable results, and should be avoided.
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n2

The 2—digit hexadecimal value for n2 defines the load configuration for the
printer. The Proprinter III XL supports six hexadecimal values for this
parameter: 00, 01, 04, 05, 254, and 255. The following table describes the
different load configurations that will result with each value:

Table 2—1. Load Configurations defined via ESC[K Command

n2 Function
Hex Value

00, 01, 254 | The printer will load the power—up configuration that is
stored in memory. Configuration changes that are defined by
command bytes n4 and n5, if present, will override
conflicting values stored in memory.

04, 05, 255 | The printer will load the factory default configuration.
Configuration parameters defined by command bytes n4 and
n3, if present, will override conflicting factory default values.

n3

Parameter 13 is provided for compatibility with the Proprinter III XL printer
control language standard. You may define any value for this parameter for
use with the IBM 6400 printers. (For Proprinters, this bit must define the
attached printer as either Proprinter II1, value 03, or Proprinter ITI XL, hex
value 16.)
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Initialize Parameters (continued)

n4 and n5

Parameter bytes n4 and n5 allow you to define several configuration
parameters that will override conflicting factory default and NVRAM-based

configuration values when the printer is reinitialized. Depending on the value

that is defined for n2 (refer to Table 2—1), these values may also be saved to

memory.

NOTE: In addition to the formatting from bytes n4 and n5, this command

sets the current line as top-of-form. It also clears vertical tabs and

sets the horizontal tabs at every eight columns, starting at column 9.

n4 Bit Function OFF (0) ON (1)
7 Process this byte. Process Ignore
6 Reserved Reserved Reserved
5 N/A
4 Line Feed = LF LF+ CR
(add CR with each LF)
3 Carriage Return = CR CR+LF
(add LF with each CR)
2 Set forms length 11” 127
Slashed zero Disable Enable
0 Character set 1(A) 2 (B)
ns Bit Function OFF (0) ON (1)
Process this byte. Process Ignore
6 Code page 437 850
5 Unidirectional printing bidirectional unidirectional
4 12 cpi compressed to 20 20 12
3 n/a — —
2 Form feed at TOF Enable Ignore
1 Print width 13.6 inch 8 inch
0 Sheet feeder N/A N/A
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Line Feed

ASCII Code LF
Hex Code 0A
Dec Code 10

Purpose Prints the data in the buffer (if any) and advances the paper one line at
the current line space setting.

Discussion If configured for LF equals new line (LF = CR + LF), the logical print
head is positioned at character column 1 of the new line. Otherwise, the
logical print head does not move when configured for LF function only
(LF =LF only). The LF function cancels double wide (expanded)
characters if set by the SO command.

Line feed can occur at any place in the datastream and is acted upon
immediately.
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Line Feed n/216 Inch (One Line Only)

ASCII Code

Hex Code
Dec Code

Purpose

Discussion

Example

ESCln
1B4A n
2774 n

Advances the vertical character position #/216 inch for one line only.

where: n=1to 255

The n/216—inch line feed control code is effective for one line only. All
single—line—only print attributes are canceled.

If the emulation is configured for LF equals newline (LF=CR+LF), the
paper advances one line at the current line space setting and the logical
print head is positioned at character column 1.

The paper position moves only in multiples of the current dot row
spacing. If the distance to move is other than a multiple of the current dot
row spacing, the remainder is added to the next paper motion command.

Small values of # may result in overlapping lines. Overlapping lines may
also occur if print attributes such as Elongated (Double High),
Superscript, or Subscript characters are used on the same line. Printing at
different horizontal and vertical densities will not overlap.

The following example illustrates #/216-inch line spacing.

10 LPRINT "Control code ESC J 200

20 LPRINT CHR$(27); "J"; CHR$(200);

30 LPRINT "performs a 200/21&6 inch"

40 LPRINT "line feed function for one line only."

Control code ESC J 200

performs a 200/216 inch
line feed function for one line only.
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Line Spacing 1/8 Inch (8 Ipi)

ASCII Code ESCO

Hex Code 1B 30

Dec Code 2748

Purpose Specifies continuous line spacing at 1/8-inch increments (8 Ipi).

Discussion When the 1/8-inch line spacing control code is received, all lines will be
printed at 8 Ipi until a new line spacing is selected or power is reset.

Example The following example illustrates 1/8-inch line spacing.

10 LPRINT "Control code ESC O setg"

20 LPRINT CHR$(27); "0";

30 LPRINT "line spacing at"

40 LPRINT "1/8 (8 1pi) inch for all subsequent lines®
SO0 LPRINT "until reset or another spacing is selected. "

Control code ESC O sets

line spacing at
1/8 (8 lpi) inch for all subsequent lines
until reset or another spacing is selected.
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Line Spacing 7/72 Inch (10.3 Ipi)

ASCII Code ESC 1
Hex Code 1B 31
Dec Code 2749
Purpose Specifies the line spacing at 7/72-inch (10.3 Ipi) increments.
Discussion When the 7/72—inch line spacing control code is received, all lines will
be printed at the 7/72—inch line spacing until a new line spacing is
selected or power is reset. The control code line spacing selection will
override the operator panel line spacing setting, and the message display
will reflect the line spacing as 10.3 lines per inch.
Caution should be used when combining this control code with other print
attributes such as Elongated (Double High), Superscript, or Subscript;
overlapping lines may occur.
Example The following example illustrates 7/72-inch line spacing.
10 LPRINT "Control code ESC 1 sets”
20 LPRINT CHR$(27); "1";
30 LPRINT "line spacing at"
40 LPRINT "7/72 inch for all subsequent lines®
50 LPRINT "until reset or another spacing is selected. "

Control code ESC 1 sets

44

5 $heh’

i1l rese

8r2811 pbs i
E or ano egggg¥nélggsselected.
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Line Spacing n/72 Inch (Executes)

ASCII Code ESC2

Hex Code 1B 32

Dec Code 2750

Purpose ESC 2 sets line spacing to 6 Ipi or as set by ESC A.

Discussion ESC 2 asserts n/72—inch line spacing as set by ESC A (page 2-47). If no
distance has been set by ESC A, the distance is 1/6 inch.

The control code line spacing selection will override the operator panel line
spacing setting.

Example The following example illustrates 1/6-inch line spacing and assumes that
a distance has not been set by ESC A.

10 LPRINT "Control code ESC 2 sets”

20 LPRINT CHR$(27); "2";

30 LPRINT "line spacing at"

40 LPRINT "6 1pi for all subsequent lines"

50 LPRINT "until reset or another spacing is selected. "

Control code ESC 2 sets

line spacing at

6 1pi for all subsequent lines

until reset or another spacing is selected.
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Line Spacing n/72 Inch (Storage)

ASCII Code ESCAn
Hex Code 1B41n
Dec Code 2765 n

Purpose Stores a line spacing of #/72-inch increments.
where: n=1to 255 (all others are ignored)

Discussion This control code stores a value for line spacing of n/72 inch. The ESC 2
control code (described on page 2—46) executes the line spacing stored by the
preceding ESC A, until a new line spacing is selected or power to the printer
is reset. A control code line spacing overrides an operator panel line spacing
setting. (The operator panel display shows line spacing in lines per inch.)

Small values of # may result in overlapping lines. Overlapping lines may also
occur if print attributes such as Elongated (Double High), Superscript, or
Subscript characters are used on the same line. Common values of # follow:

n Line Spacing
24 3 1pi
18 4 1pi
12 6 Ipi
9 8 Ipi
9 Ipi
6 12 Ipi
Example The following example illustrates 20/72-inch line spacing.

10 LPRINT "Control code ESC A 20 sets"

20 LPRINT CHR$(27); "A"; CHR$(20);: CHR$(27); "2";

30 LLPRINT "line spacing at 20/72 inch"

40 LPRINT "increments for all subsequent lines”

50 LPRINT "until reset or another spacing is selected. "

Control code ESC A 20 sets
line spacing at 20/72 inch

increments for all subsequent lines

until reset or anocther spacing is selected.
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Line Spacing n/216 Inch

ASCII Code ESC3n

Hex Code 1B33n

Dec Code 2751 n

Purpose Specifies the line spacing at n/216—inch increments.
where: n=1to 255
Discussion When the n/216—inch line spacing control code is received, all line feeds

following will be at #/216—inch line spacing until a new line spacing is
selected or power is reset. The control code line spacing selection will
override the control panel line spacing setting.

The vertical character position moves only in multiples of the current dot
row spacing. If the distance to move is other than a multiple of the
current dot row spacing, the remainder is added to the next paper motion
command.

Caution should be used when combining this control code with other print
attributes such as Elongated (Double High), Superscript, or Subscript;
overlapping lines may occur.

Example The following example illustrates #/216-inch line spacing.

10 LPRINT "Control code ESC 3 50 sets"

20 LPRINT CHR%(27); "3"; CHR$(50);

30 LPRINT "line spacing at 50/216 inch"

40 LPRINT "increments for all subsequent lines"”

50 LPRINT "until reset or another spacing is selected. ”

Control code ESC 3 50 sets
line spacing at 50/214é inch

increments for all subsequent lines

until reset or another spacing is selected.
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Margin, Bottom

ASCII Code
Hex Code
Dec Code
Purpose

Discussion

ESCNn

IB4E n

2778 n

Sets the bottom margin.

n defines the number of lines above the bottom of the form to set as the
bottom margin. n has a range from 1 through 255. The actual margin in
inches is the quotient of # divided by the current lines per inch (Ipi).

If a line feed command causes the active position to advance below the
bottom margin, the paper advances to the top of the next form. If the bottom
margin is set equal to or greater than the form length, printing is only
allowed on the top line of each page. If the forms length is changed by the
ESC C code (Forms Length sequence), the bottom margin is set to zero.

The bottom margin setting can also be selected from the operator panel;
however, the host control code will override the operator panel setting.

Any vertical tabs set within the bottom margin zone will be ignored.

Margin Cancel, Bottom

ASCII Code
Hex Code
Dec Code

Purpose

ESCO
1B 4F
2779

Resets the bottom margin to zero.
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Margins, Horizontal

ASCII Code ESCXnm

Hex Code IB 58 nm

Dec Code 27 88

Purpose Sets left and right margins in character positions.

where: n = left margin position
m = right margin position

Discussion The values of # and m must be in the range from 0 to 255. The margins are
measured in character positions at the current characters per inch (cpi).

The value set for 7 is the left margin, where # is the number of character
positions from the left edge of the paper. The left margin in inches is the
quotient of the value for n divided by the current cpi. Once the left
margin is set, later changes in the ¢pi do not affect the margin setting.

The value set for m is the right margin, where m is the number of
character positions from the left edge of the paper. The right margin in
inches is the quotient of the value for m divided by the current cpi. Once
the right margin is set, later changes in the cpi do not affect the margin
setting.
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Overscoring

ASCII Code
Hex Code
Dec Code

Purpose

where:

Discussion

Example

10
20
30
40
20
&0

ESC _n

1B5F n

2795 n

Enables or disables automatic overscoring of all characters.

n may range from 0 to 255 —

n =00, 02, 04...disables automatic overscoring
n =01, 03, 05...enables (any odd value from hex 01 to hex FF)

When automatic overscore is enabled, all characters, including spaces,
are overscored. Full-height graphics characters are not overscored.
(Full-height characters are in the upper ASCII character set for code
pages 437 and 850, in positions 176—233, or 244.)

The following sample program illustrates automatic overscoring and

overscoring reset.

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

"Control code ESC _ 1"
CHR$(27): " _"; CHR$(1);

"enables automatic overscoring.”
"Control code ESC _ O"
CHR$(27); " _"; CHR$(0);

"disables automatic overscoring. "

Control code ESC _ 1
enables automatic OVerscoring.

Control code ESC _ O
disables automatic overscoring.
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Print All Characters

ASCII Code ESC\nln2
Hex Code 1B5Cnl n2
Dec Code 2792 nl n2

Purpose Prints the characters assigned to code points as characters, rather than
interpreting the code values as commands.

where: nl + 256n2 defines the number of data bytes to follow.

Discussion The number of data bytes specified by n + 256n2 will print as text.
Valid numerical parameters are in the range hex 00 to hex FF. Data
values that do not correspond to standard ASCII codes will print as
spaces.

Print Next Character

ASCII Code ESC7n
Hex Code 1BSEn
Dec Code 2794 n

Purpose Prints the graphic character assigned to n, rather than interpreting the
code value as a command.

Discussion This command may appear anywhere in the data stream, and will be
acted upon immediately. Valid numerical parameters are in the range hex
00 to hex FF.
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Print Mode

ASCII Code
Hex Code
Dec Code
Purpose

Discussion

ESCIn
1B49 n
2773 n
Selects a print mode.

This control code selects a print mode from among the following choices:

n Hex Function
X0 DP
X1 Draft 12 CPI
X2 NLQ Sans Serif
X3 NLQ Serif
X4 DP
X5 Draft 12 CPI
X6 NLQ Sans Serif
X7 NLQ Serif
XB NLQ Serif-Italic—Proportional
XF NLQ Serif-talic

There are several duplicate Hex values that select the same print quality.
These are provided for compatibility with the Proprinter I1I XL standard.

IBM 6400 printers print at 17.16 cpi when NLQ (Serif or Sans Serif) is
combined with Condensed (SI) and 12 CPI (ESC :). The IBM Proprinter prints
at 20 cpi when any NLQ is combined with Condensed and 12 CPI. (See

Table 2-3 on page 2-6.)

IBM 6400 printers can print a combination of NLQ (Serif or Sans Serif) and
several additional print attributes (such as compressed, emphasized, and
supetr/subscript). However, the IBM Proprinter prints only a subset of these
attributes when the same control codes are combined (see Table 2-3 on
page 2—6).

WARNING: If you specify any value other than the ones shown in the table,

IBM Proprinter

unpredictable results may occur.
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Print Quality

ASCII Code ESCxn

Hex Code IB 78 n

Dec Code 27120 n

Purpose This code selects a print quality.

where: n = hex 0 or hex 30 selects DP print quality
n = hex 1 or hex 31 selects NLQ Serif print quality
n = hex 2 or hex 32 selects Draft print quality
n = hex 3 or hex 33 selects OCR A print quality
n = hex 4 or hex 34 selects OCR B print quality

Comment Print qualities selected with this command override operator panel
selections. Selecting an OCR print quality overrides any character
attributes already set, such as condensed, double-wide, etc., and forces
10 cpi. Character attributes set when OCR is selected will be ignored.

NOTE: Some print attributes (such as condensed, double-wide, etc.) may
not return to their previous setting when changing from OCR-A or
OCR-B back to another Print Quality. For guaranteed results, all
print attributes should be set after the Print Quality is selected.

il IBM 6400 printers print at 17.16 cpi when NLQ Serif is combined with
Condensed (SI) and 12 CPI (ESC :). The IBM Proprinter prints at 20 c¢pi
or 12 cpi with the same combination, depending on the IBM Proprinter’s
panel settings (see Table 2—3 on page 2-6.)

T IBM 6400 printers can print a combination of NLQ Serif and several
additional print attributes (such as compressed, emphasized, and
super/subscript). However, the IBM Proprinter prints only a subset of
these attributes when the same control codes are combined (see
Table 2-3 on page 2—6).
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Proportional Spacing

ASCII Code ESCPn

Hex Code IB50n

Dec Code 2780 n

Purpose Enables/disables proportional spacing of characters.

where: n may range from 0 to 255 —
n=1, 3, 5...(any odd value) enables proportional spacing
n=0,2, 4...(any even value) disables proportional spacing

Comment This command is ignored when a non—proportional font is used.

il IBM 6400 printers print proportional spacing and NLQ Serif when this control
code and the ESC I control code for NLQ Serif are combined. The IBM
Proprinter prints proportional spacing and NLQ Sans Serif (instead of NLQ
Serif). (See Table 2—3 for further information.)

i1 The IBM 6400 and IBM Proprinter, print only proportional spacing, when the
following control codes are combined:

«  Proportional spacing and 12 CPI will print as proportional spacing only.

«  Proportional spacing and Condensed will print as proportional spacing
only.
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Select Attributes

ASCII Code ESC[@nl000n2n3
Hex Code 1B5B40nl 000 n2n3
Dec Code 279164 n1000n2n3

Purpose Selects double high and double wide attributes, and single or double high
line spacing.

Discussion Parameter n/ selects the attributes from #2 and n3, as follows:
nl .
Hex Value Function

03 Set character height and line feed settings
according to the value of n2. (If nl = 03, there
isno n3.

04 Set character height, line feed, and character
settings according to the values of #2 and n3.

Parameter n2 defines the height attributes, as follows:

n2

Hex Value Function
00 No change
01 Set single line height characters
02 Set double height characters
10 Set single line spacing
11 Set single height characters and single line spacing
12 Set double high characters and single line spacing
20 Set double line spacing
21 Set single height characters and double line spacing
22 Set double high characters and double line spacing
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Select Attributes (continued)

Parameter #3 defines the width attributes, as follows:

n3

Hex Value Function
00 No change
01 Set single wide characters
02 Set double wide characters

An ESC [ @ code can occur at any place in the datastream and is acted upon
immediately.

All numerical parameters are in the 00 to FF hex range unless stated
otherwise.

¥ IBM 6400 printers can combine printing double—high with Draft, 12 CPI, or
NLQ Serif. The IBM Proprinter has unexpected results when the same
combinations of attributes are printed. (see Table 2—3 on page 2—6).

i1 For the IBM 6400, and Proprinter, only one of two control codes takes effect
when the double—high control code is combined, as follows:

+  Double—high characters combined with Super/Subscript (ESC S #) or
Condensed (SI) will print as double—high only.

«  Double—high characters combined with All-Points—Addressable
Graphics (ESCK, ESC L, ESC Y, ESC Z) will print as
Al-Points—Addressable Graphics only..

il The IBM 6400 prints both double-wide and NLQ Serif when this control code
(n3=02) and the control code for NLQ Serif (ESC I) are combined. The IBM
Proprinter prints double-wide and NLQ Sans Serif if control codes for
double-wide and NLQ Serif are combined. (See Table 2—3 for further
information.)
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Superscript/Subscript Printing

ASCII Code ESCSn

Hex Code IB53n

Dec Code 2783 n

Purpose Selects superscript or subscript printing.

where: n may range from 0 to 255 —
n=01, 03, 05 (any odd value), selects subscript printing.
n =00, 02, 04 (any even value), selects superscript printing.

Discussion When the super/subscript command is received, all characters will be
superscript or subscript until reset <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>