‘PRINTEIGC:

FormsPro 4000se Series
FormsMaster 8000se Series
PrintMaster 850 Series

Programmer’s Manual

©Printek, Inc. 2003
1517 Townline Road
Benton Harbor, Ml 49022
269-925-3200

Printek Part Number 5640



IBM and Proprinter are registered trademarks of International Business Machines Corporation, DEC isa
registered trademark of Digita Equipment Corporation, Epson is a registered trademark of Selko Epson,
Code V is atrademark of QMS, Inc., QMS is a registered trademark of QMS, Inc.Printek is a registered
trademark of Printek, Inc.

Specifications subject to change without notice.



TABLE OF CONTENTS

INTRODUCTION
How to Use This Manual
Printer Model Descriptions and Key Features
Selecting Emulations
Changing Forms/Tractor Paths

ANSI X3.64 EMULATION
Introduction

Control Codes and Escape Sequences Grouped by Function
Communications
Character Size and Line Spacing
Character Attributes
Horizontal Position
Vertical Position
Horizontal and Vertical Position
Form Length and Form Feed
Horizontal Tabs
Vertical Tabs
Printer Controls
Emulations

Control Codes and Escape Sequences Sorted Alphabetically

EPSON FX EMULATION
Introduction

Control Codes and Escape Sequences Grouped by Function
Communications
Character Size
Character Attributes
Character Sets
Line Pitch
Horizontal Position
Vertical Position
Form Length and Form Feed
Horizontal Tabs
Vertical Tabs
Horizontal Margins
Vertical Margins
Graphics
Printer Controls
Forms and Tractors
Emulations

Sorted Alphabetically

IBM PROPRINTER EMULATION
Introduction

Control Codes and Escape Sequences Grouped by Function
Communications
Character Size
Character Attributes
Character Sets
Line Pitch
Horizontal Position
Vertical Position

20
20

21
21
22
25
27
30
31
32
32
34
35
36
36
37
39
40

42

45
45
46

a7
49

51

52
53



Form Length and Form Feed 53

Horizontal Tabs 55
Vertical Tabs 55
Horizontal and Vertical Tabs 56
Horizontal Margins 56
Vertical Margins 57
Graphics 58
Printer Controls 59
Emulations 60
Control Codes and Escape Sequences Sorted Alphabetically 62
DEC LA120/210 EMULATION 65
Introduction 65
Control Codes and Escape Sequences Grouped by Function 67
Communications 67
Character Size 68
Character Attributes 69
Character Sets 69
Line Pitch 70
Horizontal Position 71
Vertical Position 71
Horizontal and Vertical Position 73
Form Length and Form Feed 73
Horizontal Tabs 74
Vertical Tabs 76
Horizontal Margins 78
Vertical Margins 79
Printer Controls 80
Graphics 81
Emulations 82
Control Codes and Escape Sequences Sorted Alphabetically 83
SIMPLE TTY EMULATION 85
Introduction 85
Control Codes and Escape Sequences Grouped by Function 86
Communications 86
Horizontal Position 86
Vertical Position 87
Form Length and Form Feed 87
Horizontal Tabs 88
Vertical Tabs 88
Printer Controls 88
Emulations 89
Control Codes and Escape Sequences Sorted Alphabetically 90
PRINTEK EMULATION 91
Introduction 91
Control Codes and Escape Sequences Grouped by Function 93
Communications 93
Character Size 94
Character Attributes 95
Character Sets 96
Line Pitch 97
Horizontal Position 97
Vertical Position 97
Form Length and Form Feed 98
Horizontal Tabs 99
Vertical Tabs 100
Horizontal and Vertical Tabs 100



Horizontal Margins 101

Vertical Margins 102
Graphics 102

Printer Controls 104

Forms and Tractors 106
Emulations 107
Control Codes and Escape Sequences Sorted Alphabetically 108
GENICOM 3840 AND 3410 ANSI EMULATION 109
Introduction 109
Control Codes and Escape Sequences Grouped by Function 111
Communications 111
Character Size 111
Character Set 112
Horizintal Position 113

Vertical Position 115
Horiztonal Tab 116

Vertical Tab 117

Forms Setup 118
Graphics 119

Printer Control 120

Paper Shear 121

ANSI Bar Codes 121
Barcode Options 122

Paper Path 123
Emulations 124

Control Codes and Escape Sequences Sorted Alphabetically 125
CONFIGURATION DOWNLOAD 127
Remote Setup Line Definitions 128

Remote Setup Example File 130

HEX DUMP MODE 131
PRINTING BASIC BAR CODES 133
Introduction 133
Bar Code Sequences 135
Measurements in Bar Code Mode 135
Entering/Exiting Bar Code Mode 135

The Bar Code Control Character 136

Other Control Characters 136

Bar Code Definition 137
Variable Width Bar Code Definition 139

Bar Code Height 141

Relative Vertical Tab 143
Absolute Horizontal Tab 143

Bar Code Pass Terminator 145

Mixing Bar Codes and Text 146
Description of Supported Bar Code Types 147
ASCII CHARACTER TABLES 149
ASCII Control Code Definitions 149
PRINTER RESET CONDITIONS 157
GLOSSARY 159






INTRODUCTION

This manual describes the software interfaces supported by the FormsPro 4000se, FormsMaster 8000se and
PrintMaster 850 series printers. It is written for a programmer who will be developing software for the
printer, and contains information not normally needed by a printer operator/user.

Basic information on printer operation (setting the printer up, loading paper, replacing ribbons, etc)) can be
found in dther of the FormsPro4000se, FormsMaster 8000se or PrintMaster 850 Series Operator's
Manual that accompanied your printer.

How to Use This Manual

Below isabrief description of the information contained in this manual.

INTRODUCTION describes the contents of this manual. This chapter dso provides you with an
introduction to the cgpabilities and operation of the FormsPro 4000se, FormsMaster 8000se and
PirntMaster 850 series printers.

ANSI X3.64 EMULATION, EPSON FX EMULATION, IBM PROPRINTER EMULATION,
DEC LA120/210 EMULATION, SIMPLE TTY EMULATION, PRINTEK EMULATION, AND
GENICOM 3840/3410 EMULATION are each designed as a stand-alone chapter. Each chapter
provides dl the information necessary to write software for a particular emulation. You may wish to refer
only to the chapter for the emulation you are using, and skip the others.

CONFIGURATION DOWNLOAD describes how a smple text file may be used to set defalt values in
the printer’s non-volatile memory. This feature may be used as an dternative to using the printer’ s front panel
setup and can be useful when configuring multiple printers or when configuring printers at a remote location.

HEX DUMP MODE describes the output of Hex Dump mode, and how it may be used to debug software
problems.

PRINTING BASIC BAR CODES describes how to use the built in bar coding capabilities.

ASCII CHARACTER TABLES provides a definition of ASCII control codes, character tables, and an
ASCII to Decimd to Octal to Hexadecima conversion table.

PRINTER RESET CONDITIONS describes the state of the printer after a power up reset or receipt of a
reset command.

GLOSSARY provides areference for printer related terms.
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Printer Model Descriptions and Key Features

The Printek FormsPro 4000se, FormsMaster 8000se and PrintMaster 850 series printers are high speed,
heavy duty serid dot matrix printers designed especidly for printing upon hard to print forms. Such forms are
often not printed adequately by other printers. The printer is dso designed to be factory floor rugged while
till quiet enough for the office. All models provide straight paper paths for jam free paper motion and a zero
waste tear bar for demand document applications.

The operator may permanently record up to ten complete sets of form parameters which may be later
sdected either at the printer's control pand or from the host computer. The FormsPro 4503se and
FormsMaster 8003se series printers provides three sets of tractors, any of which can be included in the form
parameters for a particular form.  This dlows the printer to autometically unload one form and load another
when sdlected, without requiring the operator to touch the paper. The FormsMaster 8003se series printer is
dso able to use the same form or paper in multiple paths and automaticaly continue printing from a different
path after one or two paths are out of paper. For more information, refer to the FormsMaster 8000se
Series Operator’s Manual.

The printers come equipped with an industry stendard parald interface and an RS-232 serid interface.
Optiond interfaces which are available include Ethernet 10/100BaseT Print Server, Wirdless Ethernet Print
Server and aTN5250 LAN Interface

Standard bar coding capabilities include Code 39, Code 39 LOGMAR, 2-of-5, and Interleaved 2-of-5 bar
codes, and OCR-A and OCR-B fonts. Bar code options include the Imager Graphics Co-Processor which
expands the bar code capabilities beyond the standard Basic Bar Codes with QMS Code V v1 barcoding
compatibility, and the ImagerPlus Graphics Co-Processor which adds bar code and graphic capabilities with
QMS Code V v1 and v2 compatibility and Printronix |GP comptibility.

Other options include an external FormsCutter for the FormsPro 4000se Series printer and an interna
FormsCutter for the FormsMaster 8000se series printer which can be used to autometicaly cut off each
form or to separate reports. A specialy designed print stand which can handle three boxes of paper, and a
Setup Module to make set up of multiple printers quick and easy are dso available for these moddls.

Selecting Emulations

The software interface of the printer varies, depending upon which emulation is selected.

The default emulation, sdlected a power up, is specified by the “Emulaion” vaue in the interface setup menu
for the interface being used. Frequently, the desired emulation is specified here, and never changed again.
Note that the emulation may only be specified for the serid, parald, and EtherLink ports.

It is dso possible to switch back and forth between various emulations in order to use the unique festures of
each. A different emulation may be sdected via software with the ESC ESC n sequence.

Although switching emulaions is essentidly a seamless process, the fundamenta differences between
emulations may cause unanticipated results.  For example, character size may vary, or tabs may work
differently.
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Changing Forms/Tractor Paths

As mentioned above, Printek FormsPro 4000se, FormsMaster 8000se and PrintMaster 850 series printers
have ten complete sets of forms parameters. These different parameters, or forms, may be sdlected either
from the front pand or with escape sequences. In the FormsPro 4503se and FormsMaster 8003se series
printers, selecting a different form may dso sdlect a different tractor path. The tractor path is one of the
parameters which may be set for each of the ten forms in the forms menu using Setup as described in the
FormsPro 4000se or FormsMaster 8000se Series Operator's Manual.

Escape sequences for loading forms are only available in the Epson and Printek emulations. In either chapter
refer to the “Load Form” escape sequence in the “ Forms and Tractors” section.

If you are using an emulation other than Epson or Printek, you may temporarily change emulations, load the
new form, and then return to the previous emulation. An example of this may be found in the “Emulations’
section at the end of each of the emulation chepters.






ANSI X3.64 EMULATION

Introduction

This section describes the control codes and escape sequences comprising ANSI X3.64 emulation.  This
emulation may be sdlected by setting “Emulation” to “ANSI X3.64” in the gppropriate interface setup menu,
or via software with the ESC ESC 1 sequence. While this emulation is sdlected, control codes and escape
sequences from other emulations are not available.

Control codes and escape sequences are used to control printer operation. An ASCII control code is a
single character in the range 00 hex through 1F hex, and 7F hex. The ESC (Escape) control code (1B hex)
is used to introduce character strings called escape sequences, which provide an extension of the commands
avalablewith ASCII control codes.

Many ANSI escape sequences begin with atwo character Control Sequence Introducer (CSl), Escape Left
Square Bracket (ESC [, 1B 5B hex). If 8-hit datais selected via control pand setup, these two characters
may be replaced by a single character CSl, 9B hex. The sequences are dways documented in this section
with the two character CSl ESC |), because this format seems to be much more common, and works
equaly well with 7-bit or 8-bit data.

Some escape sequences accept one or more numeric parameters. A numeric parameter is adecima number
represented by a string of ASCII decimd digits (“0” through “9”). Leading zeros may be supplied, but are
not necessary. Due to implementation condraints, the largest value that can be accepted is decimal 255.
Larger vaueswill be tregted as zero. Omitting a numeric parameter is equivaent to supplying avaue of zero.

If @ sequence accepts one numeric parameter, it will be represented as“n”. If a sequence accepts more than
one numeric parameter, they will be represented as “n1; n2; ... nx”. Notethat multiple numeric parameters
are separated by a semicolon.

Most ANS! escgpe sequences will assume one of the following formats:

ESCf (no numeric parameters)
ESCnf (one numeric parameter)
ESC n1; n2; ... nxf (two or more numeric parameters)

The ‘f” @ the end of the escape sequence represents the find character. It terminates the sequence, and
specifies the function to be performed.

Spaces are used when documenting escape sequences to increase readability. The spaces within the
sequences are for readability only; they are not part of the sequences themselves. Characters that gppear in
italics (such as “n” and “f” above) are not sent to the printer asis;, they are used as a place holder indicating
that some value must be supplied.

Multiple character strings without intervening spaces typically represent control codes. For example, BS is
the Backspace control code (08 hex), not the two characters “B” and “S’ (42 and 53 hex). An ASCII
Control Code Table is prvided on page 152 for your convenience. If you have any doubt about how to
interpret a documented control code or escape sequence, refer to the hex representation in the example.
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This should darify any ambiguity. The examples may aso be helpful when andlyzing a hex dump (see Hex
Dump chapter) printed by the printer.

Some escape sequences refer to the active column or active line. The active column is the column where the
next character will be printed. Printing a character or a space will increment the active column.  The active
lineisthe line where the next character will be printed. A line feed will increment the active line. Column and
line numbers begin at one, not at zero.
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Control Codes and Escape Sequences
Grouped by Function

Communications

End of Text ETX

If “ETX/ACK” is st to “On” in the serid interface setup menu, then receipt of an ETX causes the printer to
transmit an ACK to the host compuiter.

Since the ETX may be alegd vaue within an escape sequence, it is the user's responsibility to ensure that an
ETX used for data handshake is not sent within an escape sequence. The user must aso ensure thet the
maximum block size or the number of blocks sent & one time does not exceed the input buffer sze of the
printer.

ETX/ACK handshake is available only with serid 1/0.

Control code: ETX
Hexadecimd: 03
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Character Size and Line Spacing

Set Character and Line Spacing ESC[nl1;n2SPG

Sets the character and line spacing in decipoints (1/720 of an inch). The first parameter, nl, sets the line
spacing. The second parameter, n2, sets the character spacing. Typica vaues for n1 and supported values
for n2 are shown below. Other values for n2 will be ignored. To change only the horizontal or only the
vertical spacing, omit the other value from the sequence or st it to zero. Overrides the “ Characters/Inch”
vaue and the “LinesInch” vauein the forms setup menu.

nl line pitch
120 6 Ipi
90 8lpi
n2 character pitch
72 10 cpi
60 12 cpi
54 13.3 cpi
48 15 cpi
43 16.74 cpi
42 17.14 cpi
36 20 cpi

Example: The following escape sequence will sdlect 6 Ipi and 10 cpi.

Escape Sequence: ESC [ 1 2 0 ; 7 2 SP G
Hexadecimdl: 1B 58 31 32 30 3B 37 32 20 47

Example: The following escape sequence will sdlect 6 Ipi without affecting character spacing.

Escape Sequence: ESC [ 1 2 0 SP G
Hexadecimdl: 1B 58 31 32 30 20 47

Example: The following escape sequence will sdlect 10 cpi without affecting line spacing.

Escape Sequence: ESC [ ; 7 2 SP G
Hexadecimdl: 1B 58 3B 37 32 20 47
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Character Attributes

Sdlect Graphic Rendition ESC[nm

Sdectsthe graphic rendition n from the following teble.

n Rendition

0 Normal

1 Emphasized
3 Itdic

4 Undeline

For italic mode to work correctly, an Epson FX font must be sdlected (check the “Font” vaue in the forms
setup menu). The other available fonts do not include itdlic characters.

Example: The following escape sequence will select emphasized mode.

Escape Sequence: ESC [ 1 m
Hexadecimdl: 1B 58 31 6D

Horizontal Position

Carriage Return CR

Causes the current line to be printed, and then sets the current print position to the left margin. If “Auto LF’
isset to “On” in the interface setup menu, aline feed will dso be performed.

Control code: CR
Hexadecimd: oD
Backspace BS

Causes the current line to be printed, and then moves the current print position one space to the Ieft. The
actua distance moved depends on the current character spacing. Backspacing can be done up to, but not
beyond, the Ieft margin.

Control code: BS
Hexadedmd: 08
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Absolute Horizontal Tab ESC[n"

Sets the current print position to column n. The actua position will depend on the current character spacing.
If nisless than the left margin, the active column will be st to the left margin. If n is greater than the right
margin, then aline feed will be performed and the active column will be st to the eft margin.

Example: The following escape sequence will set the active column to column 65.

Escape Sequence: ESC [ 6 5
Hexadecimdl: 1B 5B 36 35 60
Relative Horizontal Tab ESC[na

Advances the current print position by n columns. The actud distance moved will depend on the current
character gpacing. Equivaent to sending n spaces (SP).

Example: The following escape sequence will advance the active column by 10 columns. If current character
spacing is 10 cpi, thiswill cause the print position to move oneinch to the right.

Escape Sequence: ESC [ 1 0 a
Hexadecimdl: 1B 5B 31 30 61

Vertical Position

Line Feed LF
(or) IND
(or) ESCD

Causes the current line to be printed, and then advances the paper one line at the current line spacing.  If
“Auto CR” isset to “On” in the interface setup menu, a carriage return will aso be performed.

Control code: LF
Hexadecimd: OA
Control code: IND
Hexadecimd: 84
Escape Sequence: ESC D
Hexadecimd: 1B 44

10
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Partial Line Down PLD
(or) ESC K

Performs a hdlf line feed. Causes the current line to be printed, and then advances the paper one haf line at
the current line spacing. If “Auto CR” isset to “On” in the interface setup menu, a carriage return will aso be
performed.

Control code: PLD

Hexadecimd: 8B

Escape Sequence: ESC K

Hexadecimd: 1B 4B

Partial Line Up PLU
(or) ESCL

Performs a reverse half line feed. Causes the current line to be printed, and then retracts the paper one half
line @ the current line spacing. If “Auto CR” isset to “On” in the interface setup menu, a carriage return will
al s be performed.

Control code: PLU

Hexadecimd: 8C

Escape Sequence: ESC L

Hexadecimd: 1B 4C

Absolute Vertical Tab ESC[nd

Setsthe current line to line n of the current form. The actua position will depend on the current line spacing.

Example: The following escape sequence will set the activelineto line 12.

Escape Sequence: ESC [ 1 2 d
Hexadecimdl: 1B 5B 31 32 64
Relative Vertical Tab ESC[ne

Advances the active line by n lines. The actud distance moved will depend on the current line spacing.
Equivaent to sending n line feeds (LF).

Example: The following escape sequence will advance the active line by 12 lines. If current line spacing is 6
Ipi, thiswill cause the paper to advance oneinch.

Escape Sequence: ESC [ 1 2 e
Hexadecimdl: 1B 5B 31 32 65

11
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Horizontal and Vertical Position

New Line NEL
(or) ESCE

Causes the current line to be printed, and then sets the current print position to the left margin and performsa
linefeed. Equivaent to acariage return (CR) line feed (LF) combination.

Control code: NEL
Hexadecimd: 85
Escape Sequence: ESC E
Hexadecimd: 1B 45

Form Length and Form Feed

Form length is the distance from the top of the form to the bottom of the form. A form feed will advance the
paper to the top of the next form.  Some programs do not send form feeds. Insteed, they count line feeds,
and send the gppropriate number of line feeds to fill out the page. The usud rationd is that the program is
then in complete control of form length, and will work on any printer without requiring the correct form length
to be set. However, the correct form length should aways be set with the control pand setup. Even if the
program does not use form feeds, the printer will autometicaly scroll a completed form up to the tear bar to
be torn off. This automatic scroll is based upon form length. The eesiest way to set form length is via the
“Form Length” value in the forms menu, so it will be correctly set for everyone using the form.

Form Feed FF

Causes the current line to be printed, and then advances the paper to the top of the next form. If atop
margin is s, printing will continue a the top margin.  Setting “Host FF a TOF” to “No” in the interface
Setup menu (not available for al interfaces) dlows a form feed to be ignored if the paper is dready at top of
form. If “Auto CR” isset to “On” in the interface setup menu, a carriage return will aso be performed.

Control code: FF
Hexadecimd: oC

12
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Horizontal Tabs

Horizontal tab stops are associated with columns, not absolute physical postions.  Changing character
specing will change the physical position of the tab stops. Default tab stops are set at every eighth column,
i.e.column 9, 17, 25, 33, 41, etc. If different tab stops are to be sat, the default tab stops should first be
cleared.

Horizontal Tab HT

Advances to the next horizontal tab stop. If no tab stop exists between the active column and the right
margin, the HT will beignored. Default tab stops are st at every eighth column, i.e. column 9, 17, 25, 33,
41, etc. Different tab stops may be set with ESCH, ESC1,0r ESC[ n1;n2; ... nX u.

Control code: HT
Hexadecimd: 09
Set Horizontal Tab Stop HTS
(or) ESCH

Sets a horizonta tab stop at the current print position. The tab stop is associated with the active column, not
an absolute physical position. Changing character spacing will change the physical position of the tab stop.

Default tab stops are set a every eighth column, i.e. column 9, 17, 25, 33, 41, etc. The tab stop st by this
escagpe sequence will be added to previoudy set tab stops, including the default tab stops.  If this is not
desired, the old tab stops should first be cleared.

Control code: HTS

Hexadecimd: 88

Escape Sequence: ESC H

Hexadecimd: 1B 48

Clear Horizontal Tab Stop ESC[g
(o) ESC[0g

Clears the horizontal tab stop at the current print position. The tab stop to be cleared is associated with the
active column (based upon the current character spacing), not an absolute physical position.

Escape Sequence: ESC [ g
Hexadecimdl: 1B 5B 67
Clear all horizontal tab stops ESC[2g
(o) ESC[3g

Clearsdl currently set horizonta tab stops.

Escape Sequence: ESC [ 2 g
Hexadecimdl: 1B 5B 32 67

13
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Escape Sequence: ESC [ 3 g
Hexadecimdl: 1B 5B 33 67

Vertical Tabs

Vertica tab stops are associated with lines, not absolute physica positions. Changing line spacing will change
the physical position of the tab stops.

Vertical Tab VT

Causes the current line to be printed, and then advances the paper to the next vertica tab stop. If no vertica
tab stops are s&t, then aline feed is done instead. If “Auto CR” isset to “On” in the interface setup menu, a
carriage return will also be performed.

Control code: VT
Hexadecimd: OB
Set Vertical Tab Stop VTS
(or) ESCJ

Sets a vertical tab stop at the current line. The tab stop is associated with the active line, not an absolute
physicd postion. Changing line spacing will change the physical position of the tab stop.

The tab stop set by this escape sequence will be added to previoudy set tab stops. If thisis not desired, the
old tab stops should first be cleared.

Control code: VTS

Hexadecimd: 8A

Escape Sequence: ESC J

Hexadecimd: 1B 4A

Clear Vertical Tab Stop ESC[1g

Clears the vertical tab stop at the current line. The tab stop to be cleared is associated with the active line
(based upon the current line spacing), not an absolute physica position.

Escape Sequence: ESC [ 1 o]
Hexadecimd: 1B 5B 31 67
Clear All Vertical Tab Stops ESC[4g

Clearsdl currently set vertical tab stops.

Escape Sequence: ESC [
Hexadecimdl: 1B 5B 34 67

IN
«Q

14
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Printer Controls

Bell BEL

Causes the printer's bell to sound.

Control code: BEL
Hexadecimal: 07
Sdlect Automatic Carriage Return ESC[20h

Sdects automatic carriage return mode.  This causes the printer to automatically perform a carriage return
(CR) for each line feed (LF), verticad tab (VT), or form feed (FF) that it recelves. Overrides theAuto CR”
vauein the interface setup menu.

Escape Sequence: ESC [ 2 0 h
Hexadecimdl: 1B 5B 32 30 68
Cancel Automatic Carriage Return ESC[ 201

Cancdls automatic carriage return mode. Overridesthe “Auto CR” value in the interface setup menu.

Escape Sequence: ESC [ 2 0 |
Hexadecimd: 1B 58 32 30 6C
Reset ESCc

Ddetes dl data on the current line and initidizes the printer to the default settings for the current form.

Restores the default horizonta tab stops. Default tab stops are set at every eighth column, i.e column 9, 17,
25, 33, 41, etc.

Resets top of form to the current position, so it is wise to be a top of form before performing this reset.
Issuing aform feed will guarantee this

See the chapter on Printer Reset Conditions for more informetion.

Escape Sequence: ESC ¢
Hexadecimd: 1B 63

16
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Emulations

Select Software Interfacen ESCESC n

Sdlects the software interface n according to the table below.

Software Interface

Test (reserved for factory use)
ANSI X3.64 Emulation
Epson FX Emulation

Bar Code Mode (optional)
IBM Proprinter Emulation
DEC LA120/210 Emulation
TTY Emulation

Printek Emulation

Remote Setup Mode
Genicom 3840

Genicom 3410

Previoudy Sdlected Emulation
Default Emulation

~No o~ wWNRE OIS

O A .

®

Overridesthe “Emulation” vaue in the interface setup menu.

A numeric vaue for n may be specified in two different ways, with equivaent results  a sngle byte with a
value of 00 to 07 hex, or asingle printable ASCII character “0” to “7” (30 to 37 hex).

If more than one emulation has been sdected, ESC ESC ? will return to the previoudy sdlected emulation.
Thisis particularly ussful when the previous emulation is unknown. Please beware that the memory (stack) is
only one level deep.

ESC ESC @ will return to the default emulation, as specified by the “Emulation” vaue in the interface setup
menu.

This chapter describes ANSI X3.64 emulation. If a different interface is sdlected, the control codes and
escape sequences described in this chapter will no longer be gpplicable.

Example: The following escape sequences will select Printek emulation, load form one, and then return to the
previous emulation.

Escape Sequence: ESC ESC 7 ESC L 1 ESC ESC ?
Hexadecimd: 1B 1B 07 1B 4 01 1B 1B 3F

17
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Control Codes and Escape Sequences

Sorted Alphabetically

BEL

BS

CR

Csl
ESCD
ESCE
ESCESC n
ESCH
ESCJ
ESCK
ESCL
ESC[nl1;n2SPG
ESC[n"
ESC[na
ESC[nd
ESC[ne
ESC[g
ESC[O0g
ESC[1g
ESC[2g
ESC[3g
ESC[4g
ESC[20h
ESC[ 201
ESC[nm
ESCc
ETX

FF

HT

HTS

IND

LF

NEL

PLD

PLU

VT

VTS

18

Bdl

Backspace

Carriage Return

Control Sequence Introducer
Line Feed

New Line

Select Software Interface n
Set Horizonta Tab Stop

Set Vertica Tab Stop

Partid Line Down

Patid Line Up

Set Character and Line Spacing
Absolute Horizontal Tab
Relative Horizontal Tab
Absolute Verticd Tab
Relative Verticd Tab

Clear Horizontal Tab Stop
Clear Horizontal Tab Stop
Clear Vertical Tab Stop

Clear All Horizonta Tab Stops
Clear All Horizontal Tab Stops
Clear All Vertical Tab Stops
Sdlect Automatic Carriage Return
Cancd Automatic Carriage Return
Sdlect Gragphic Rendition
Reset

End of Text

Form Feed

Horizontd Tab

Set Horizonta Tab Stop

Line Feed

Line Feed

New Line

Patid Line Down

Patid Line Up

Verticd Tab

Set Vertica Tab Stop
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EPSON FX EMULATION

Introduction

This section describes the control codes and escape sequences comprising Epson FX emulation.  This
emulation may be selected by setting “Emulation” to “Epson” in the interface setup menu, or via software with
the ESC ESC 2 sequence. While this emulation is sdlected, control codes and escape sequences from other
emulaions are not available.

Control codes and escape sequences are used to control printer operation. An ASCII control code is a
sngle character in the range 00 hex through 1F hex, and 7F hex. The ESC (Escape) control code (1B hex)
is used to introduce character strings called escape sequences, which provide an extension of the commands
available with ASCII control codes.

Some escape sequences accept one or more numeric parameters. If a sequence accepts one numeric
parameter, it will be represented as “n”. If a sequence accepts more than one numeric parameter, they will
be represented as“n1 n2 ... nx”.

Since numeric parameters are always encoded in one byte, their values may range from O to 255 decimal.
Please note that the value will never be represented by a string of ASCII decimd digits (‘0" through “9”).
For example, avaue of 66 decima would be sent as a single byte with a hex value of 42. Thisis equivaent
to sending the ASCII character “B”. It is entirdly different than sending the two printable ASCII characters

If anumeric parameter is limited to a value of zero or one, it may be sent as a single byte with a value of 00
or 01 hex (NUL or SOH), or it may be sent as asingle printable ASCII character “0” or “1” (30 or 31 hex).

Spaces are used when documenting escape sequences to increase readability. The spaces within the
sequences are for readability only; they are not part of the sequences themsalves. Characters that appear in
italics (such as ‘n” and “nl n2” above) are not sent to the printer as is, they are used as a place holder
indicating that some value must be supplied.

Multiple character strings without intervening spaces typically represent control codes. For example, BS is
the Backspace control code (08 hex), not the two characters “B” and “S’ (42 and 53 hex). An ASCII

Control Code Table is contained in the gppendices for your convenience. If you have any doubt about how
to interpret a documented control code or escape sequence, refer to the hex representation in the provided
example This should darify any ambiguity. The examples may dso be helpful when analyzing a hex dump
(see Hex Dump chapter) printed by the printer.

Column and line numbers begin & zero, not a one. Keep thisin mind when setting tabs, margins, etc.
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Control Codes and Escape Sequences
Grouped by Function

Communications

Cancd Line CAN

Cancdsal printable text in the current print line. Does not affect any control codes or escape sequences.

Control code: CAN
Hexadecimd: 18
Delete Character DEL

Deletes the last printable character from the current line. Does not affect any control codes or escape
sequences.

Control code: DEL
Hexadecimd: 7F
End of Text ETX

If “ETX/ACK” is st to “On” in the serid interface setup menu, then receipt of an ETX causes the printer to
transmit an ACK to the host compuiter.

Since the ETX may be alega value within an escape sequence, it is the user's resporsibility to ensure thet an
ETX used for data handshake is not sent within an escape sequence. The user must aso ensure thet the
maximum block size or the number of blocks sent & one time does not exceed the input buffer size of the
printer.

ETX/ACK handshake is available only with serid 1/0.

If the printing of low symboals is enabled, ETX will be trested as a printable character ingtead of an 1/0
handshake control code.

Control code: ETX
Hexadecimd: 03
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Set MSB to 0 ESC =

Sets the MSB (mogt sgnificant bit) of al following deta to zero. Some computers dways set the MSB to
one, causing al characters to print in italic mode. This escape sequence can overcome the problem. The
problem can aso be avoided by setting “Data Bits’ to “7” in the interface setup menu.

Escape Sequence: ESC =
Hexadecimd: 1B 3D
Set MSBto1l ESC >

Setsthe MSB (mogt significant bit) of dl following datato one. This escape sequence dlows the eighth bit to
be turned on, even if the computer and printer are connected via a 7-bit 1/O interface. The eighth bit may be
useful for 8-pin graphics data, or for accessing italic characters.

Escape Sequence: ESC >
Hexadecimd: 1B  3E
Cancel MSB Control ESC #

Cancdls the MSB (most significant bit) control set by ESC = or ESC >. This causes the eighth data bit sent
from the host computer to be accepted asis.

Escape Sequence: ESC #
Hexadecimd: 1B 23
Deselect Printer DC3
(or) XOFF

Desdects the printer. Use of this command is discouraged, because the printer will remain offline until an
operator presses the ONLINE button on the control panel.

Control code: DC3
Hexadecimd: 13

Character Size

The FormsPro, FormsMaster and PrintMaster series printers are capable of supporting 10, 12, 13.3, 15,
16.7, 17.14, and 20 cpi, but most emulations support only a subset of these. Epson emulation supports 10,
12, 15, 17.14, and 20 cpi via software, but does not support 13.3 or 16.7 cpi. Every emulation supports 10
cpi, and we congider this to be the default character pitch. When you use the control panel to change the
“Characters/Inch” vaue in the forms menu, you are actualy changing the defalt character pitch. When the
printer is turned on (or reset), it will use this character pitch. You can even use a pitch that is not supported
by your emulation, such as 13.3 cpi with Epson emulation. Y ou can override this pitch sdlection via software,
by sending an escape sequence.  This sdects a user specified non-default pitch. For example, in Epson
emulation, sending ESC M will sdect 12 cpi. Sending ESC P will re-sdlect 10 cpi, and thus re-sdlect the
default character pitch that was sdected in the form setup.
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Via software escape sequences, you can sdect any character pitch supported by the emulation you are using.
All will print as expected, unless you sdect 10 cpi -- because 10 cpi really sdlects the default character pitch
from setup. If you redly want 10 cpi, then you mugt st “CharactersInch” to “10” in the forms menu.

Likewisg, if you want to use the default pitch from setup, you must not overrideit. Either send no character
pitch sequences to the printer, or make sure you re-select 10 cpi via software.

When you sdect different forms, the default character pitch from setup is sdlected dong with the form.  But
you will not see this default pitch if it has aready been overridden via software.

Select 10 CPI ESCP

Sdlects 10 cpi by cancelling 12 cpi and 15 cpi. Condensed mode is unaffected. The resulting character
spacing will be 10 cpi, or if condensed mode is dso selected, 17.14 cpi.

If “Characters/Inch” was not set to “10” in the forms menu, the specified default character pitch will be
selected instead of 10 cpi.

Escape Sequence: ESC P
Hexadecimd: 1B 50
Select 12 CPI ESC M

Sdlects 12 cpi (elite mode). Cancels 15 cpi. Condensed mode is unaffected. The resulting character
specing will be 12 cpi, or if condensed mode is also salected, 20 cpi.

Escape Sequence: ESC M
Hexadecimd: 1B 4D
Select 15 CPI ESCg

Sdlects 15 cpi. Cancels 12 cpi. Condensed mode is unaffected. The resulting character spacing will be 15
cpi, even if condensed mode is also selected.

Escape Sequence: ESC g
Hexadecimd: 1B 67
Select Condensed Mode Sl
(or) ESC Sl

Sdlects condensed mode. The resulting character spacing will be 17.14 cpi if 10 cpi was selected, or 20 cpi
if 12 cpi was sdlected. If 15 cpi was selected, condensed mode will have no affect.

Control code: Sl
Hexadecimd: OF
Escape Sequence: ESC S
Hexadecimd: 1B  OF
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Cancel Condensed Mode DC2

Cancels condensed mode set by Sl or ESC Sl.

Control code: DC2

Hexadedmd: 12

Select double-wide mode (oneline) SO
(or) ESC SO

Sdects double-wide mode for one line. Double-wide mode doubles the width of al characters, but does not
affect character height. Thismode is cancelled by a carriage return or DCA.

Control code: SO

Hexadecimd: OE

Escape Sequence: ESC SO

Hexadecimd: 1B OE

Cancel Double-Wide Mode (oneline) DC4

Cancels double-wide mode selected by SO or ESC SO. Does not cancel double-wide mode selected by
ESCW or ESC!.

Control code: DC4
Hexadecimd: 14
Double-Wide Mode ESCW n

Sdects double-wide mode for n=1, or cancels for n=0. Double-wide mode doubles the width of al
characters, but does not affect character height.

Example: The following escape sequence will select double-wide mode.

Escape Sequence: ESC W 1
Hexadecimd: 1B 57 31
Double-High Mode ESCw n

Sdects double-high mode for n=1, or cancels for n=0. Double-high mode doubles the height of dl
characters, but does not affect character width.

Example: The following escape sequence will slect double-high mode.

Escape Sequence: ESC w 1
Hexadecimd: B 77 31
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Sdlect Subscript or Superscript Mode ESC Sn

Sdlects subscript mode for n=1, or superscript mode for n=0. Thiswill print characters about half the norma
height, in the bottom or top half of the norma character cell.

Example: The following escape sequence will sdlect superscript mode.

Escape Sequence: ESC S 0
Hexadecimd: 1B 53 30
Cancd Subscript and Superscript Mode ESCT

Cancels subscript and superscript mode.

Escape Sequence: ESC T
Hexadedmd: 1B 54

Character Attributes

Sdlect Emphasized Mode ESCE

Sdlects emphasized mode. This makes characters bolder by printing an extra dot to the right of each dot
normaly found in the cheracter matrix. This will cut the print speed in hdlf, but will not require an additiona
pass of the print heed.

Escape Sequence: ESC E

Hexadecimd: 1B 45

Canced Emphasized Mode ESCF
Cancdls emphasized mode.

Escape Sequence: ESC F

Hexadecimd: 1B 46

Select Double-Strike Mode ESC G

Sdlects double-gtrike mode.  This makes text bolder by printing it twice. Thiswill cut the print speed in half,
because an additional pass of the print head will be required.

Escape Sequence: ESC G

Hexadecimd: 1B 47

Cancel Double-Strike Mode ESCH
Cancels double-strike mode.
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Escape Sequence: ESC H
Hexadecimd: 1B 48
Underline Mode ESC-n

Sdects underline mode for n=1, or cancels for n=0. This mode provides continuous underlining for al
characters, including spaces.

Example The following escape sequence will turn underlining on.

Escape Sequence: ESC - 1
Hexadecimd: 1B 2D 31
Select Italic Mode ESC 4

Sdectsitdic mode. This causes itdic characters to be printed by setting the MSB (mogt significant bit) of dl
following printable characters to one. The effect is to map characters from the bottom half (nor-itdic) of the
font to the top half (italic) of the font. For this to work correctly, an Epson FX font must be sdlected (see
ESC k). The other available fonts do not include itdlic characters.

Escape Sequence: ESC 4
Hexadecimdl: 1B 34
Cancel Italic Mode ESC5

Cancdsitdic mode. The MSB (most significant bit) of the following printable characters will be accepted as
is. Itdic characters may ill be printed by tranamitting characters with the MSB turned on.

Escape Sequence: ESC 5
Hexadecimd: 1B 35
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Master Print Mode Select ESC!n

Sdects any vaid combination of modes from the following teble. The vaue of n is determined by adding
together the vaues of the desired modes from the teble.

Attribute

10 cpi

12 cpi
Condensed
Emphesized
Double-Strike
Double-Wide
Itdic

128 Undeline

285 |
NOOOOPMELOIS

Example: The following escape sequence will select 12 cpi condensed, resulting in 20 cpi character spacing.

Escape Sequence: ESC ! 5
Hexadecimd: B 21 05

Example: The following escape sequence will sdlect emphasized, double-wide, and underline, for a heading
that really stands out.

Escape Sequence: ESC ! 168
Hexadecimd: 1B 21 A8

Character Sets

Select Draft or Letter Quality ESC xn

Sdlects draft for n=0 or letter quaity for n=1. SameasESCk 0 or ESCk 1. Overridesthe “Font” valuein
the forms menu.

Example: The following escape sequence will sdlect draft print.

Escape Sequence: ESC x 0
Hexadecimd: 1B 78 30
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Select Font ESCkn

Sdect font n according to the following table.

n Font
0 Epson FX Draft
1 Epson FX Letter Quality
2 Proprinter PC Draft
3 Proprinter PC Letter Quality
10 EBCDIC Draft
11 EBCDIC Letter Qudity
12 OCR-A Opticd Quality
13 OCR-B Optica Qudlity
32 Epson FX Fest Draft
33 Epson FX Draft
34 Epson FX Letter Quality
36 Proprinter PC Fast Draft
37 Proprinter PC Draft
38 Proprinter PC Letter Quality
a4 PC Latin Il (Slavic) Fest Draft
45 PC Latin Il (Savic) Draft
46 PC Lain Il (Slavic) Letter Qudity
64 EBCDIC Fast Draft
65 EBCDIC Draft
66 EBCDIC Letter Qudity
71 OCR-A Opticd Quality
75 OCR-B Optical Qudity

Overrides the “Font” vaue in the forms menu. If the specified font is not ingalled, the “Font” vaue in the
forms menu will be used to sdlect the defaullt font.

Example: The following escape sequence will sdlect the Epson FX letter qudity font.

Escape Sequence: ESC Kk 1
Hexadecimdl: 1B 6B 01
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Select International Character Set ESCRn

Sdlects the international character st as specified by the vaue of n in the following table. Overrides the
“Language’ vauein the forms menu.

Character Set

United States of America
France

Germany

United Kingdom
Denmark

Sweden

Ity

Spain

Japan

O~NO U~ WNEREOIS

The actud character substitutions are shown in the “International Character Mapping” table below. For this
to work correctly, an Epson FX font must be selected (see ESC k).

35 | 36| 64| 91 | 92 | 93| 94 | 96 | 123 | 124 | 125 | 126
USA # | s @] [ |\ I A { I } .
France # $ a ° c § N é u e
Germany # $ § A 0 U N a o ]
England £ $ @ [ \ ] N { ! } -
Denmark # $ @ £ | @ A A ES) o Y ~
Sweden # o E|A | O | A U] ¢ ! 6 a U
Italy # $ @ ° \ é N u a 0 e i
Spain Rs | $ @ i N ¢ " : ) fi } ~
Japan # 1 $ | @ [ ¥ 1 i { i } i
Example: The following escape sequence will sdlect the German character set.
Escape Sequence: ESC R 2
Hexadecimdl: 1B 52 02
Character Table ESCtn

Sdlects the Epson italic character set for n=0 or the Epson extended graphics character set for n=1. As
implemented, this selects either the Epson FX font or the PC USA font. The character attribute (fast draft,
draft, or letter quality) will not change.

Example: The following escape sequence will select the Epson FX font.

Escape Sequence: ESC t 0
Hexadecimd: 1B 74 30
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Enable Printing of High Symbols ESC 6

Enables printing of character values 128 through 159 decimd. If printing is not enabled, these characters will
be trested as control codes. Overrides the “ Characters’ vaue in the interface setup menu.

Escape Sequence: ESC 6
Hexadecimd: 1B 36
Disable Printing of High Symbols ESC7

Disables printing of character values 128 through 159 decima. These characters will be trested as control
codes. Overridesthe “ Characters’ value in the interface setup menu.

Escape Sequence: ESC 7
Hexadecimd: 1B 37
Printing of Low Symbols ESCIn

Enables printing of character values 0 through 31 decimd if they are not used as control codes for n=1, or
disables printing for n=0. Overrides the “ Characters’ vauein the interface setup menu.

Example: The following escape sequence will disable printing of character values 0 through 31 decimal.

Escape Sequence: ESC | 0

Hexadecimd: 1B 49 30

Line Pitch

Select 8LPI ESCO

Setsthe line spacing to 1/8 of an inch per line (8 Ipi). Overridesthe “LinesInch” vauein the forms menu.

Escape Sequence: ESC 0
Hexadecimd: 1B 30
Set Line Spacing to 7/72" ESC1

Sets the line spacing to 7/72 of an inch per line. Since the distance between print head wires is 1/72 of an
inch, thisis equivaent to setting seven wire spacing. Thisis not particularly useful for text, but may be useful
for graphicsif 7-bit graphics datais being sent. Overridesthe “Lines/Inch” vaue in the forms menu.

Escape Sequence: ESC 1
Hexadecimd: 1B 31
Select 6 LPI ESC 2

Sets the line pacing to 1/6 of an inch per line (6 Ipi). Thisis the normd text line spacing. Overrides the
“LinesInch” valuein the forms menu.
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Escape Sequence: ESC 2
Hexadecimd: 1B 32
Set Line Spacing to n/216” ESC3n

Sets the line gpacing to n/216 of an inch per line. @ n3 255. Overrides the “LinesInch” vaue in the forms
menu.

NOTE: The actud resolution of the printer's paper stepper motor is 1/288 of an inch. When spacing is
specified in 1/216 of an inch, the printer will actually move paper to the nearest 1/288 of aninch.

Example: The following escape sequence will set line spacing to one hdf inch.

Escape Sequence: ESC 3 108
Hexadecimd: 1B 33 6C
Set Line Spacing to n/72" ESCAnN

Sets the line spacing to n/72 of an inch per line. G n® 255. Since the distance between print head wiresis
1/72 of an inch, this is equivdent to setting n wire spacing. Overrides the “LinesInch” vaue in the forms
menu.

Example: The following escape sequence will st line spacing to 8/72 of an inch, for use with eight wire
graphics.

Escape Sequence: ESC A 8
Hexadecimd: 1B 41 08

Horizontal Position

Carriage Return CR

Causes the current line to be printed, and then sets the current print position to the left margin. If “Auto LF’
isset to “On” in the interface setup menu, aline feed will dso be performed.

Control code: CR
Hexadecimd: oD
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Backspace BS

Causes the current line to be printed, and then moves the current print position one space to the left. The
actua distance moved depends on the current character spacing. Backspacing can be done up to, but not
beyond, the Ieft margin.

Control code: BS
Hexadecimd: 08

Vertical Position

Line Feed LF

Causes the current line to be printed, and then advances the paper one line & the current line spacing.  If
“Auto CR" isset to “On” in the interface setup menu, a carriage return will aso be performed.

Control code: LF
Hexadecimd: 0A
Variable Distance Line Feed ESCJn

Causes the current line to be printed, and then performs a single line feed of n/216ths of aninch. 0° nd 255.
Does not change the current line spacing. If “Auto CR” isset to “On” in the interface setup menu, a carriage
return will dso be performed.

Example: The following escape sequence will advance the paper one hdf inch.

Escape Sequence: ESC J 108
Hexadecimd: 1B 4A 6C
Variable Distance Reverse Line Feed ESCjn

Performs a single reverse line feed of n/216ths of an inch. @ n® 255. Does not change the current line
specing. If “Auto CR” isset to “On” in the interface setup menu, a carriage return will also be performed.

Example: The following escape sequence will move the paper down one haf inch.

Escape Sequence: ESC | 108
Hexadecimdl: 1B 6A 6C

Form Length and Form Feed

Form length is the distance from the top of the form to the bottom of the form. Form length may be specified
ather ininches, or inlines. A form feed will advance the paper to the top of the next form. Some programs
do not send form feeds. Instead, they count line feeds, and send the appropriate number of line feeds to fill
out the page. The usud rationd is that the program is then in complete control of form length, and will work
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on any printer without requiring the correct form length to be set. However, the correct form length should
aways be st with the control pand setup. Even if the program does not use form feeds, the printer will

automatically scroll a completed form up to the tear bar to be torn off. This autometic scroll is based upon
form length. The eesest way to set form length is via the “ Form Length” vaue in the forms menu, o it will be
correctly set for everyone using the form. If correct form length cannot be guaranteed from SETUP, then
each program should et the correct form length.

Set Form Length in Lines ESCCn

Sets the form length to n lines a the current line spacing. 13 n® 255. Maximum form length is 37.9 inches.
Invalid form lengths will beignored. Overrides the“Form Length” vaue in the forms menu.

For example, an 11 inch form contains 66 lines a 6 LPI, but 88 lines & 8 LPI. If line spacing is changed
after setting the form length, the physical form length (in inches) will not be changed.

Resets top of formto the current position, so it iswiseto be a top of form before setting form length. 1ssuing
aform feed will guarantee this. Vertica margins are cleared.

Example: The following escape sequence will set form length to 66 lines. At 6 LI, this will result in aform
length of 11 inches.

Escape sequence: ESC C 66
Hexadecimd: 1B 43 42
Set Form Length in Inches ESC CNUL n

Sets the form length to ninches. 13 n® 37. Maximum form length is 37.9 inches. Invadid form lengths will be
ignored. Overrides the“Form Length” vauein the forms menu.

Resets top of form to the current position, so it iswise to be at top of form before setting form length. 1ssuing
aform feed will guarantee this. Vertica margins are cleared.

Example: The following escape sequence will set form length to 11 inches, regardless of what line spacing is
Set.

Escape sequence: ESC C NuL 11
Hexadecimd: 1B 43 00 OB
Form Feed FF

Causes the current line to be printed, and then advances the paper to the top of the next form. If atop
margin is s, printing will continue a the top margin.  Setting “Host FF a TOF” to “No” in the interface
setup menu dlows a form feed to be ignored if the paper is dreedy et top of form. If “Auto CR” is st to
“On” in the interface menu, a carriage return will aso be performed.

Control code: FF
Hexadecimd: oC
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Horizontal Tabs

Default horizontal tab stops are set at every eighth column, i.e. column 8, 16, 24, 32, 40, etc. The default tab
stops are associated with columns, not absolute physical positions. Changing character spacing will change
the physical position of the default tab stops.

User defined horizonta tab stops are associated with absolute physical positions, not with columns. The tab
stops are et reletive to the current character spacing, but subsequent changes in character spacing will not
affect the physical postion of the tab stops (except that the position will be rounded up to the closest
character boundary).

Horizontal Tab HT

Advances to the next horizontal tab stop. If no tab stop exists between the active column and the right
margin, the HT will beignored. Default tab stops are st at every eighth column, i.e. column 8, 16, 24, 32,
40, etc. Different tab stops may be set with ESC D.

Control code: HT
Hexadecimd: 09
Absolute Horizontal Tab ESC $nl1n2

Move to the specified carriage postion. The postion is specified in 60ths of an inch, and caculated as

inches. The pogtion is reldive to the left margin and must not exceed the right margin or it

will beignored.

Example: The following escape sequence will set the carriage position 5 inches (300/60 inches) from the left
margin.

Escape Sequence: ESC $ 44 1
Hexadecimd: 1B 24 2C 01
Relative Horizontal Tab ESC\nln2

Move the carriage position to the left or right of the current carriage position. The displacement is specified in

120ths of an inch, and cdculated as inches. The new position is relaive to the current

carriage position, and must fal within the left and right margins or it will beignored. A negative displacement
(2's complement) causes amove to the left.

Example: The following escape sequence will move the carriage one inch to the right.

Escape Sequence: ESC \ 120 O
Hexadecimdl: 1B 5C 78 00

Example The following escape sequence will move the carriage one inch to the left.

Escape Sequence: ESC \ 136 255
Hexadecimdl: 1B 5C 8 FF
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Set Horizontal Tab Stops ESC D nln2... nx NUL

Clears dl currently set horizontal tab stops, and sets new tab stops at column nl, n2, n3, etc. 13 nd 255.
The tab stops must be presented in ascending order. The NUL character, or any tab stop vaue less than the
preceding one, terminates the sequence. The tab stops are set relative to the current character spacing, but
subsequent changes in character spacing will not affect the physical position of the tab stops (except that the
position will be rounded up to the closest character boundary). Theleftmost column is column zero.

Default tab stops are set a every eighth column, i.e. column 8, 16, 24, 32, 40, etc. The tab stops set by
ESC D will replace the default tab stops. ESC D NUL will clear dl tab stops, leaving no tab stops set. The
default tab stops are restored by ESC @.

Example  The following escape sequence will set horizontd tab stops at haf inch intervals, if character
spacing is currently 10 cpi.

Escape Sequence: ESC D 5 10 15 20 25 30 NUL
Hexadecimd: 1B 44 05 OA Of 14 19 1E 00

Vertical Tabs

Vertical tab stops are associated with absolute physica postions, not with lines. The tab stops are set
reldive to the current line spacing, but subsequent changes in line spacing will not affect the physica position
of thetab stops.

Vertical Tab VT

Causes the current line to be printed, and then advances the paper to the next vertica tab stop. If no vertical
tab stops are s&t, then aline feed is done instead. If “Auto CR” isset to “On” in the interface setup menu, a
carriage return will aso be performed.

Control code: VT
Hexadecimd: OB
Set Vertical Tab Stops ESC B n1n2...nx NUL

Clears dl currently set vertical tab stops, and sets new tab stops at line nl, n2, n3, etc. 13 n® 255. Thetab
stops must be presented in ascending order. The NUL character, or any tab stop value less than the
preceding one, terminates the sequence. The tab stop settings are based on the current line spacing.
Changing the line spacing after the tab stops are set will not affect the position of the tab stops. The firgt line
isline zero.

ESC B NUL will clear dl currently set vertical tab stops, leaving no vertical tab stops set.

Example: The following escape sequence will set vertical tab stops at line 6, 12, and 24. If line spacing is
currently 6 Ipi, thiswill result in tab stops one inch, two inches, and four inches from the top of the form.

Escape Sequence: ESC B 6 12 24 NUL
Hexadecimd: 1B 42 06 O0C 18 00
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Horizontal Margins

Printing is dlowed only within the left and right margins.  Exceeding the right margin will cause line wrap,
Setting the current print position to the left margin and advancing the paper oneline.
Set Left Margin ESCI n

Sets the |eft margin to column n at the current character spacing. If character spacing is changed after setting
the left margin, the position of the Ieft margin will not change.

The left margin isinclusve. For example, aleft margin a column 10 il alows a character to be printed in
column 10.

The leftmogt column is column zero.  The left margin mugt be Ieft of the right margin and 3 13.4 inches.
Invaid left marginswill beignored. Overridesthe “Left Margin® vaue in the forms menu.

Example: The following escape sequence will set a one inch left margin, if character spacing is currently 10
cpi.

Escape Sequence: ESC | 10
Hexadecimdl: 1B 6C OA
Set Right Margin ESCQn

Sets the right margin to column n a the current character spacing. If character spacing is changed after
tting the right margin, the position of the right margin will not change.

The right margin is exclusive. For example, a right margin a column 75 alows a character to be printed in
column 74, but not in column 75.

The leftmost column is column zero.  The right margin must ke right of the left margin and 3 13.6 inches.
Invaid right marginswill beignored. Overridesthe “Right Margin” vaue in the forms menu.

Example: The following escape sequence will set aright margin 7.5 inches from the left edge of the form, if
character spacing is currently 10 cpi. For a standard 8.5 inch wide form, this would result in a one inch right
margin.

Escape Sequence: ESC Q 75
Hexadecimd: 1B 51 4B

Vertical Margins

Printing is alowed only within the top and bottom margins. Exceeding the bottom margin will set the current
lineto the top margin of the next form.
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Set Perforation Skip ESCNn

Sets the perforation skip distance to n lines at the current line spacing. 13 n® 255. If line spacing is changed
after setting the skip distance, the skip distance will not be changed.

The skip distance is split between the top and bottom margins, so the perforation will be centered in the
resulting white space. The specified skip distance must be less than the form length, or the command will be
ignored. Perforation skip is canceled by ESC O, ESC C n or ESC C NUL n. Overridesthe“Top Margin”
and “Bottom Margin” vauesin the forms menu.

Example:  The following escape sequence will s&t a two inch perforation skip distance, if the current line
acing is 6 Ipi. Thiswill result in aoneinch top and bottom margin.

Escape Sequence: ESC N 12
Hexadecimd: 1B 4E OC
Cancel Perforation Skip ESC O

Cancdls perforation skip. This is equivaent to having no top and bottom margin. Overrides the “Top
Margin” and “Bottom Margin” vaues in the forms menu.

Escape Sequence: ESC O
Hexadecimd: 1B 4F
Graphics

Graphics mode gives the user complete control over every dot postion on the paper. Graphics may be
printed with various horizontal densities from 60 to 240 dpi, and avertica density of 72 dpi.

Each byte of graphics data represents a vertical column of eight dots, with the MSB (mogt significant bit)
corresponding to the top wire of the print heed. Turning a bit on causes a dot to be printed. The bit values
corresponding to each wire of the print heed are shown below:

wirel 128 (80 hex)
wire2 64 (40 hex)
wire3 32 (0hx)
wire4 16 (10hex)
wire5 8 (08he)
wire 6 4 (M4hex)
wire 7 2 (02hex)
wire8 1 (01hex)

The appropriate bit values are added together to fire the desired wires. For example, abyte of graphics data
with the value 128 (80 hex) will fire the top wire, wire 1. A vaue of 192 (CO hex) will fire the top two wires,
wiresland 2. A vaueof 11 (0B hex) will firewires5, 7 and 8.

Each graphics sequence contains two bytes (n1 and n2) that specify how many bytes of grgphics data follow.
The first byte, nl, can specify vaues up to 255. If thet is sufficient, thenn2 is set to zero. For values greater
than 255, n2 comes into play. The n2 byte specifies multiples of 256. For example, to specify 520 bytes of
graphics data, n1 = 8 and n2 = 2. The bytes of graphics deta are strung together to create a graphics line
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thet is @ght dots high, and n1 + (n2 x 256) dots long. Be sure to provide the amount of graphics data that
you specify, because the printer will not leave graphics mode until it has accepted the specified number of
data bytes.

If “DataBits’ is st to “7” in the interface setup menu, beware of potentia problemsin graphicsmode. Since
the MSB (most significant bit) will aways be turned off, it will not be possible to fire the top wire of the print
head. Worse yet, the value of nl or n2 may be changed. For example, if nl specifies 200 bytes of data,
and its MSB is turned off, the printer will only expect 72 bytes of data. It will exit grgphics mode, and then
try to print the remaining 128 bytes of graphics data as normd text characters. The result will surdly not be
pretty. To avoid such problems the use of an 8-bit I/O interface for printing graphics is highly
recommended.

The norma graphics modes alow every dot to be printed. High speed graphics will print twice as fagt, but
will not alow consecutive dots to be printed.

60 DPI Graphics ESC K n1n2 data
Sdects eight wire single dengity (60 dpi) graphics for n1 + (n2 x 256) columns of data

Example: The following escape sequence will print six bytes of graphics data a 60 dpi. The resulting figure
will resemble abackdash character, “\".

Escape Sequence: ESC K 6 0 128 64 32 16 8 4
Hexadecimd: 1B 48 06 00 8 40 20 10 08 04
120 DPI Graphics ESC L nl1n2data

Sdlects eight wire double density (120 dpi) graphics for n1 + (n2 x 256) columns data.

Example: The following escape sequence will print six bytes of graphics dataat 120 dpi. The resulting figure
will resemble a backdash character, “\".

Escape Sequence: ESC L 6 0 128 64 32 16 8 4
Hexadecimd: 1B 4 06 00 8 40 20 10 08 04
High Speed 120 DPI Graphics ESC Y nl n2 data

Sdects eight wire high speed double density (120 dpi) graphics for n1 + (N2 x 256) columns of data
Horizontally adjacent dots may not be printed.

Example: The following escape sequence will print six bytes of grgphics dataat 120 dpi. The resulting figure
will resemble a backdash character, “\”.

Escape Sequence: ESC Y 6 0 128 64 32 16 8 4
Hexadecimd: 1B 59 06 00 8 40 20 10 08 04
High Speed 240 DPI Graphics ESC Zn1n2 data

Sdlects eight wire quadruple density (240 dpi) graphics for n1 + (n2 x 256) columns of data. Horizontaly
adjacent dots may not be printed.
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Example: The following escape sequence will print six bytes of graphics dataat 240 dpi. The resulting figure
will resemble a backdash character, “\".

Escape Sequence: ESC Z 6 0 128 64 32 16 8 4
Hexadecimd: 1B 5A 06 00 8 40 20 10 08 04
m DPI Graphics ESC * mnln2 data

Sdects eight wire graphics of dengity m asligted in the following table for n1 + (n2 x 256) columns of deta.

Density

60 dpi (same as ESC K)

120 dpi (sameasESCL)

120 dpi high speed (same asESC YY)
240 dpi high speed (same asESC 2)
80 dpi

72 dpi

90 dpi

144 dpi

N~NouohwNRol3

Example: The following escape sequence will print four bytes of grgphicsdataat 72 x 72 dpi. The resulting
figure will resemble a square, since the horizonta and vertica dengty are the same. If some other density is
chosen, the figure will resemble arectangle.

Escape Sequence: ESC * 5 4 0 < < < <
Hexadecimd: 1B 2A 05 04 00 3C 3C 3C 3C

Printer Controls

Bell BEL

Causes the printer's bell to sound.

Control code: BEL
Hexadecimd: 07
Unidirectional Mode (oneline) ESC <

Sdects unidirectional mode for the current line (until a carriage return is received).  This will forcethelineto
print from Ieft to right.

Escape Sequence: ESC <
Hexadecimd: 1B 3C
Unidirectional Mode ESCUn

Sdects unidirectiond mode for n=1, or bidirectiond mode for n=0. Printing is normaly bidirectiond.
Unidirectiond printing provides more accurate positioning, but causes lower throughput.
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Example: The following escape sequence will force unidirectiond printing.

Escape Sequence: ESC U 1
Hexadecimd: 1B 55 31
Reset ESC @

Ddetes dl data on the current line and initidizes the printer to the default settings for the current form.

Restores the default horizontal tab stops. Default tab stops are st a every eighth column, i.e. column 8, 16,
24, 32, 40, etc.

Resets top of form to the current position, so it is wise to be a top of form before performing this reset.
Issuing aform feed will guarantee this

See the chapter on Printer Reset Conditions for more information.

Escape Sequence: ESC @
Hexadecimd: 1B 40

Forms and Tractors

The FormsPro 4503se and FormsMaster 8003se series printer contains three sets of paper tractors (front,
center, and rear). It is possible, via software, to change to a different form thet is set up to use any set of
tractors.  With the FormsMaster 8003se series printer, it is even possible to use some combinations of
tractor paths for longer print jobs.

The “Path” vaue in the forms menu specifies “ Front”, “Center”, “Rear”, or PrintMaster 8003se series printer
a0 includes, “Center+Rear”, or “Front+Center+Rear” (abbreviated “Frnt+Cntr+Rear”) for each form that
isdefined. When aform is selected, the associated set(s) of tractorsis aso automaticaly selected.

Load Form ESCEM n

Causes the current line to be printed, and then loads paper and form parameters for formn. 02 n® 2. If form
n is aready loaded, this sequence is ignored. If not, the current form will be unloaded, the parameters for
formn will be sdlected, and the printer will go offline to wait for the operator to ingtal the new form and place
the printer back online. In the FormsPro 4503se and FormsMaster 8003se series printer the same happens
unless sdecting form n aso selects a different paper path. In that case, the current form is unloaded, the
tractors are moved to engage the new path, the new form is loaded, and printing may continue. If the
sdected form had not been previoudy loaded in that peth (see the FormsPro 4000se or FormsMaster
8000se Series Operator’s Manual), then the printer will go offline until an operator has |oaded the form.

The printer will not unload the current form if a previoudy printed form has not been torn off. In this case, the
printer will go offline, sound the bell, and display the message "Too Much Peper to Unload”. When an
operator tears off the paper and places the printer back online, the printer will unload the current form and
continue.

If the printer is unable to load the new form, it will sound the bell and display the message “No Paper to
Load” and go offline to wait for an operator to clear the error.
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Example: The following escape sequence will load form 2.

Escape Sequence: ESC EM 2
Hexadecimd: B 19 32

Emulations

Select Software Interfacen

Sdlects the software interface n according to the table below.

Software Interface

Test (reserved for factory use)
ANSI X3.64 Emulation
Epson FX Emulation

Bar Code Mode (optional)
IBM Proprinter Emulation
DEC LA120/210 Emulation
TTY Emulation

Printek Emulation

Remote Setup Mode
Genicom 3840

Genicom 3410

Previoudy Sdlected Emulation
Default Emulation

~No o~ wWNRE OIS

® .91 A-.

Overridesthe “Emulaion” vaue in the interface setup menu.

ESCESC n

A numeric vaue for n may be specified in two different ways, with equivaent results  a sngle byte with a
vaue of 00 to 07 hex, or asingle printable ASCII character “0” to “7” (30 to 37 hex).

If more than one emulation has been selected, ESC ESC ? will return to the previoudy selected emulation.
Thisis particularly ussful when the previous emulation is unknown. Please beware that the memory (stack) is

only one level deep.

ESC ESC @ will return to the default emulation, as specified by the “Emulaion” vaue in the interface setup

menu.

This chapter describes Epson FX emulation. If adifferent interface is selected, the control codes and escape

sequences described in this chapter will no longer be applicable.

Example  The following escape sequences will select Printek emulation, load form one, and then return to the

previous emulation.
Escape Sequence: ESC ESC 7 ESC
Hexadecimd: 1B 1B 07 1B

ESC ESC ?
1B 1B 3F
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Sorted Alphabetically

BEL
BS
CAN
CR
DC2
DC3
DC4
DEL
ESC!n
ESC #
ESC $n1n2

ESC* mnl n2 data

ESC-n
ESCO
ESC1
ESC 2
ESC3n
ESC4
ESC5
ESC6
ESC7
ESC <
ESC =
ESC >
ESC @
ESCAnN

ESCBn1n2...nx NUL

ESCCNUL n
ESCCn

ESCDnN1n2...nx NUL

ESCE
ESCEM n
ESCESC n
ESCF

ESC G

ESCH

ESCIn

ESCJn

ESC K nl n2 data
ESCL nln2data
ESCM

ESCNnN

ESC O

ESCP

ESCQn
ESCRn
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Bdl

Backspace

Cancel Line

Carriage Return

Cancel Condensed Mode
Desdlect Printer

Cancel Double-Wide Mode (one line)
Delete Character

Master Print Mode Select
Cancel MSB Control
Absolute Horizonta Tab

m DPI Graphics

Underline Mode

Select 8LPI

Set Line Spacing to 7/72”
Select 6 LPI

Set Line Spacing to n/216”
Sdlect Itdic Mode

Cancdl Itdic Mode

Enable Printing of High Symbols
Dissble Printing of High Symbols
Unidirectiond Mode (one line)
Set MSB to 0

SetMSB to 1

Reset

Set Line Spacing to n/72”

Set Verticd Tab Stops

Set Form Length in Inches

Set Form Length in Lines

Set Horizontal Tab Stops
Sdlect Emphasized Mode
Load Form

Sdlect Software Interface n
Cancel Emphasized Mode
Sdect Double-Strike Mode
Cancel Double-Strike Mode
Printing of Low Symbols
Varigble Digtance Line Feed
60 DPI Graphics

120 DPI Graphics

Select 12 CPI

Set Perforation Skip

Cancd Perforation Skip
Select 10 CPI

Set Right Margin

Sdlect International Character Set
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ESCSn
ESC Sl
ESC SO
ESCT
ESCUn
ESCW n
ESCY nln2 data
ESC Z n1 n2 data
ESC\nln2
ESCg
ESCjn
ESCkn
ESCI n
ESCtn
ESCw n
ESC xn
ETX

FF

HT

LF

Sl

SO

VT

XOFF

Select Subscript or Superscript Mode
Sdlect Condensed Mode

Sdect Double-Wide Mode (one line)
Cancel Subscript and Superscript Mode
Unidirectiond Mode

Double-Wide Mode

High Speed 120 DPI Graphics

High Speed 240 DPI Graphics
Relaive Horizontd Tab

Select 15 CPI

Varigble Distance Reverse Line Feed
Sdlect Font

Set Left Margin

Character Table (Italic vs. Extended)
Double-High Mode

Sdlect Draft or Letter Quality

End of Text

Form Feed

Horizontal Tab

Line Feed

Sdlect Condensed Mode

Sdect Double-Wide Mode (one line)
Verticd Tab

Desdlect Printer






IBM PROPRINTER EMULATION

Introduction

This section describes the control codes and escape sequences comprising IBM Proprinter emulation.  This
emulation may be sdlected by setting “Emulation” to “Proprinter” in the interface setup menu, or via software
with the ESC ESC 4 sequence. While this emulation is selected, control codes and escape sequences from
other emulations are not available.

Control codes and escape sequences are used to control printer operation. An ASCII control code is a
single character in the range 00 hex through 1F hex, and 7F hex. The ESC (Escape) control code (1B hex)
is used to introduce character strings called escape sequences, which provide an extension of the commands
available with ASCII control codes.

Some escape sequences accept one or more numeric parameters. If a sequence accepts one numeric
parameter, it will be represented as “n”. If a sequence accepts more than one numeric parameter, they will
be represented as“n1 n2 ... nx”.

Since numeric parameters are dways encoded in one byte, their values may range from O to 255 decimal.
Please note that the value will never be represented by a string of ASCII decimd digits (‘0" through “9”).
For example, a vaue of 66 decima would be sent as asingle byte with ahex value of 42. Thisis eguivaent
to sending the ASCII character “B”. It is entirdly different than sending the two printable ASCII characters

If a numeric parameter is limited to a vaue of zero or one, it may be sent as a Sngle byte with avaue of 00
or 01 hex (NUL or SOH), or it may be sent asasingle printable ASCI| character “0” or “1” (30 or 31 hex).

Spaces are used when documenting escape sequences to increase readability. The spaces within the
sequences are for readability only; they are not part of the sequences themsdlves, Characters that gppear in
italics (such as ‘n” and “nl n2” above) are not sent to the printer as is, they are used as a place holder
indicating that some value must be supplied.

Multiple character strings without intervening spaces typically represent control codes. For example, BS is
the Backspace control code (08 hex), not the two characters “B” and “S’ (42 and 53 hex). An ASCII
Control Code Table is provided on page 109 for your convenience. If you have any doubt about how to
interpret a documented control code or escape sequence, refer to the hex representation in the provided
example. This should darify any ambiguity. The examples may dso be helpful when andlyzing a hex dump
(see Hex Dump chapter) printed by the printer.

Column and line numbers begin a one, not at zero. Keep thisin mind when setting tabs, margins, etc.
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Control Codes and Escape Sequences
Grouped by Function

Communications

Cancd Line CAN

Cancds dl printable text in the current print line. Does not affect any control codes or escape sequences.

Control code: CAN
Hexadecimd: 18
End of Text ETX

If “ETX/ACK” is st to “On” in the interface setup menu, then receipt of an ETX causes the printer to
transmit an ACK to the host compuiter.

Since the ETX may be alegd vaue within an escape sequence, it is the user's responsibility to ensure that an
ETX used for data handshake is not sent within an escape sequence. The user must dso ensure that the
maximum block size or the number of blocks sent & one time does not exceed the input buffer sze of the
printer.

ETX/ACK handshake is available only with serid 1/0.

If character st 2 is sdlected, ETX will be trested as a printable character instead of an 1/0O handshake
control code.

Control code: ETX
Hexadecimd: 03
Deselect Printer ESCQn

Desdects the printer. Use of this command is discouraged, because the printer will remain offline until an
operator presses the ONLINE button on the control panel.

For a Proprinter 11 or Proprinter 111, n should be 3. For a Proprinter XL or Proprinter 11 XL, n should be
22. 1t does not redlly matter, because n will beignored.

Example: The following escape sequence will force the printer offline.

Escape Sequence: ESC Q 22
Hexadecimd: 1B 51 16
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Character Size

The FormsPro, FormsMaster and PrintMaster series printers are capable of supporting 10, 12, 13.3, 15,
16.7, 17.14, and 20 cpi, but most emulaions support only a subset of these. IBM Proprinter emulation
supports 10, 12, 17.14, and 20 cpi via software, but does not support 13.3, 15 or 16.7 cpi. Every
emulation supports 10 cpi, and we consder this to be the default character pitch. When you use the control
pand to change the “CharactergInch” vaue in the forms menu, you are actudly changing the defauilt
character pitch. When the printer isturned on (or reset), it will use this character pitch. You can even usea
pitch that is not supported by your emulation, such as 13.3 cpi with IBM Proprinter emulation. You can
override this pitch sdlection via software, by sending an escape sequence. This selects a user specified non-
default pitch. For example, in IBM Proprinter emulation, sending ESC : will select 12 cpi. Sending DC2 will
re-select 10 cpi, and thus re-sdlect the default character pitch that was selected in the form setup.

Via software escape sequences, you can sdect any character pitch supported by the emulation you are using.
All will print as expected, unless you sdlect 10 cpi -- because 10 cpi redly sdects the default character pitch
from satup. If you redly want 10 cpi, then you mugt set “CharactersInch” to “10” in the forms menu.

Likewise, if you want to use the default pitch from setup, you must not override it.  Either send no character
pitch sequences to the printer, or make sure you re-select 10 cpi via software.

When you sdlect different forms, the default character pitch from setup is selected dong with the form.  But
you will not see this defauilt pitch if it has dready been overridden via software.

Select 10 CPI DC2

Sdlects 10 cpi by cancelling 12 cpi and condensed mode.  If “Characters/Inch” was not set to “10” in the
forms menu, the specified default character pitch will be selected insteed of 10 cpi.

Control code: DC2
Hexadecmd: 12
Select 12 CPI ESC:

Sdlects 12 cpi (elite mode). Condensed mode is unaffected. The resulting character spacing will be 12 cpi,
or if condensed mode is aso selected, 20 cpi.

Escape Sequence: ESC :

Hexadecimd: 1B 3A

Select Condensed Mode Sl
(or) ESC S

Sdlects condensed mode. The resulting character spacing will be 17.14 cpi if 10 cpi was sdlected, or 20 cpi
if 12 cpi was selected.

Control code: Sl
Hexadecimd: OF
Escape Sequence: ESC S
Hexadecimd: 1B  OF
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Select Double-Wide Mode (oneline) SO
(or) ESC SO

Sdects double-wide mode for one line. Double-wide mode doubles the width of al characters, but does not
affect character height. Thismode is cancelled by a carriage return or DCA.

Control code: SO

Hexadecimd: OE

Escape Sequence: ESC SO

Hexadecimd: 1B OE

Cancel Double-Wide Mode (oneline) DC4

Cancels double-wide mode selected by SO or ESC SO. Does not cancel double-wide mode selected by
ESCW or ESC!.

Control code: DC4
Hexadecimd: 14
Double-Wide Mode ESCW n

Sdects double-wide mode for n=1, or cancels for n=0. Double-wide mode doubles the width of al
characters, but does not affect character height.

Example: The following escape sequence will select double-wide mode.

Escape Sequence: ESC W 1
Hexadecimd: 1B 57 31
Double-High Mode ESC[ @n1n2mlm2m3m4

Sdects single or double-high mode, single or double-wide mode, and single or double line feeds.

The two bytes n1 and n2 specify how many mode bytes (m1, m2, m3, m4) follow. Theoreticaly, there may
be nl + (n2 x 256) mode bytes. Actudly, n2 must be 0, and n1 may be O to 4, but is normally 4.

m1 and m2 must be O (NUL). m3 and m4 may be set to the valuesin the following tebles
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hex character height and line spacing

00 no change

01 line feeds unchanged, single-high characters
02 line feads unchanged, double-high characters

10 snglelinefeeds, character height unchanged
11 gnglelinefeads single-high characters

12 sngle line feads, double-high characters

20 double line feeds, character height unchanged
21 double line feeds, sngle-high characters

22 double line feeds, double-high characters

hex character width
01 sngle-wide characters
02 double-wide characters

velR 88555 0 e ol

Example The following escape sequence will sdlect double-wide and double-high mode, with double line
feeds.

Escape Sequence: ESC [ @ 4 0 0 0 34 2
Hexadecimdl: 1B 5B 40 04 00 00 00 22 02
Sdlect Subscript or Superscript Mode ESC Sn

Sdlects subscript mode for n=1, or superscript mode for n=0. Thiswill print characters about half the norma
height, in the bottom or top half of the normal character cdll.

Example: The following escape sequence will sdlect superscript mode.

Escape Sequence: ESC S 0
Hexadecimd: 1B 53 30
Cancd Subscript and Superscript Mode ESCT

Cancels subscript and superscript mode.

Escape Sequence: ESC T
Hexadecimd: 1B 54

Character Attributes

Sdlect Emphasized Mode ESCE

Sdlects emphasized mode. This makes characters bolder by printing an extra dot to the right of each dot
normaly found in the character matrix. Thiswill cut the print speed in half, but will not require an additiond
pass of the print head. Overridesthe “Impact Force” vaue in the forms menu.

Escape Sequence: ESC E
Hexadecimd: 1B 45
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Canced Emphasized Mode ESCF

Cancdls emphasized mode. Overrides the “Impact Force” vaue in the forms menu.

Escape Sequence: ESC F
Hexadecimd: 1B 46
Select Double-Strike Mode ESC G

Sdlects double-gtrike mode. This makes text bolder by printing it twice. Thiswill cut the print speed in half,
because an additiond pass of the print head will be required.

Escape Sequence: ESC G

Hexadecimd: 1B 47

Cancel Double-Strike Mode ESCH
Cancels double-strike mode.

Escape Sequence: ESC H

Hexadecimd: 1B 48

Underline Mode ESC-n

Sdects underline mode for n=1, or cancds for n=0. This mode provides continuous underlining for al
characters, including spaces.

Example The following escape sequence will turn underlining on.

Escape Sequence: ESC - 1
Hexadecimd: 1B 2D 31

Character Sets

Select Character Set 1 ESC7

Selects character set 1. Disables printing of character values O through 31 decimal, and 128 through 159
decimal, so these characters will be treated as control codes. Overides the “Characters’ vaue in the
interface setup menu.

Escape Sequence: ESC 7
Hexadecimd: 1B 37
Select Character Set 2 ESC 6

Sdlects character set 2. Enables printing of character vaues O through 31 decimd if they are not used as
control codes. Enables printing of character values 128 through 159 decimal, so these characters will not be
trested as control codes. Overrides the “Characters’ value in the interface setup menu.
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Escape Sequence: ESC 6
Hexadecimd: 1B 36
Print Single Char acter ESC” n

Prints the character n from the dl characters chart. This sequence may be used to print a character that is
normally treated as a control code.

Example: The following escape sequence will print a left arrow. This character is normaly not printable,
sinceit istrested as the ESC control code.

Escape Sequence: ESC 7 ESC
Hexadecimd: 1B 5E 1B
Print Characters ESC\nl1ln2

Prints the next n1 + (n2 x 256) characters from the al characters chart. This sequence may be used to print
characters that are normally trested as a control codes.

Example The following escape sequence will print an up arrow, a down arrow, a right arrow, and a left
arrow.

Escape Sequence: ESC \ 4 0 CAN EM SUB ESC
Hexadecimd: 1B 5C 04 00 18 19 1A 1B
Select Print Mode ESCIn

Sdlects print mode n according to the following chart. Overrides the “Font” value in the forms menu.

Print Mode
Draft

Fast Draft 12 cpi
Letter Quality
Letter Quality

W NP OIS

Example: The following escape sequence will select the IBM Proprinter letter quality font.

Escape Sequence: ESC | 3

Hexadecimd: 1B 49 03

Line Pitch

Select 8LPI ESCO

Sets the line gpacing to 1/8 of an inch per line (8 Ipi). Overridesthe“LinesInch” vaue in the forms menu.

Escape Sequence: ESC O
Hexadecimd: 1B 30
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Set Line Spacing to 7/72" ESC1

Sets the line spacing to 7/72 of an inch per line. Since the distance between print head wires is 1/72 of an
inch, thisis equivaent to setting seven wire spacing. Thisis not particularly ussful for text, but may be useful
for graphicsif 7-bit graphics datais being sent. Overrides the “Lines/Inch” vaue in the forms menu.

Escape Sequence: ESC 1
Hexadecimd: 1B 31
Start Line Spacing ESC 2

Setsthe line spacing to the value selected by ESC A n. Overrides the “Lines/Inch” value in the forms menu.

Escape Sequence: ESC 2
Hexadecimd: 1B 32
Set Line Spacing to n/216” ESC3n

Sets the line spacing to n/216 of an inch per line. @ n3 255. Overrides the “Lines/Inch” vaue in the forms
menu.

NOTE: The actud resolution of the printer's paper stepper motor is 1/288 of an inch. When spacing is
specified in 1/216 of an inch, the printer will actualy move paper to the nearest 1/288 of aninch.

Example: The following escape sequence will set line spacing to one hdf inch.

Escape Sequence: ESC 3 108
Hexadecimd: 1B 33 6C
Set Line Spacing to n/72" ESCAnN

Sets the line spacing to n/72 of an inch per line. G nd 255. Since the distance between print head wiresis
1/72 of an inch, this is equivaent to setting n wire spacing.  This spacing is stored but does not teke effect
until ESC 2 isreceived. Overridesthe “LinesInch” vauein the forms menu.

Example: The following escape sequence will st line spacing to 8/72 of an inch, for use with eight wire
graphics.

Escape Sequence: ESC A 8
Hexadecimd: 1B 41 08

Horizontal Position

Carriage Return CR

Causes the current line to be printed, and then sets the current print position to the Ieft margin. If “Auto LF’
isset to “On” in the interface setup menu, aline feed will dso be performed.
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Control code: CR
Hexadecimd: oD
Backspace BS

Causes the current line to be printed, and then moves the current print position one space to the Ieft. The
actua distance moved depends on the current character spacing. Backspacing can be done up to, but not
beyond, the Ieft margin.

Control code: BS
Hexadecimd: 08

Vertical Position

Line Feed LF

Causes the current line to be printed, and then advances the paper one line a the current line spacing. If
“Auto CR” isset to “On” in the interface setup menu, a carriage return will aso be performed.

Control code: LF
Hexadecimd: OA
Variable Distance Line Feed ESCJn

Causes the current line to be printed, and then performs asingle line feed of n/216ths of aninch. 0° nd 255.
Does not change the current line spacing. If “Auto CR” isset to “On” in the interface setup menu, a carriage
return will so be performed.

Example: The following escape sequence will advance the paper one hdf inch.

Escape Sequence: ESC J 108
Hexadecimd: 1B 4A 6C

Form Length and Form Feed

Form length is the distance from the top of the form to the bottom of the form. Form length may be specified
ather ininches, or inlines. A form feed will advance the paper to the top of the next form.  Some programs
do not send form feeds. Instead, they count line feeds, and send the appropriate number of line feeds to fill

out the page. The usud rationd is that the program is then in complete control of form length, and will work
on any printer without requiring the correct form length to be set. However, the correct form length should
aways be st with the control pand setup. Even if the program does not use form feeds, the printer will

automatically scroll a completed form up to the tear bar to be torn off. This autometic scroll is based upon
form length. The eesest way to set form length is via the “ Form Length” vaue in the forms menu, o it will be
correctly set for everyone using the form. If correct form length cannot be guaranteed from SETUP, then
each program should et the correct form length.
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Set Form Length in Lines ESCCn

Sets the form length to n lines a the current line spacing. 13 n® 255. Maximum form length is 37.9 inches.
Invaid form lengths will be ignored. Overrides the “Form Length” vaue in the forms menu.

For example, an 11 inch form contains 66 lines a 6 LPI, but 88 lines & 8 LPI. If line spacing is changed
after setting the form length, the physical form length (in inches) will not be changed.

Resets top of form to the current position, so it iswiseto be at top of form before setting form length. 1ssuing
aform feed will guarantee this. Vertica margins are cleared.

Example: The following escape sequence will set form length to 66 lines. At 6 LP1, this will resultinaform
length of 11 inches.

Escape sequence: ESC C 66
Hexadecimd: 1B 43 42
Set Form Length in Inches ESC CNUL n

Sets the form length to ninches. 13 n® 37. Maximum form length is 37.9 inches. Invaid form lengths will be
ignored. Overridesthe “Form Length” vauein the forms menu.

Resets top of form to the current position, so it iswise to be at top of form before setting form length. Issuing
aform feed will guarantee this. Vertical margins are cleared.

Example: The following escape sequence will set form length to 11 inches, regardless of what line spacing is
Set.

Escape sequence: ESC C NuL 11
Hexadecimd: 1B 43 00 OB
Form Feed FF

Causes the current line to be printed, and then advances the paper to the top of the next form. If atop
margin is s, printing will continue at the top margin. Setting “Host FF a TOF’ to “No” in the interface
setup menu dlows a form feed to be ignored if the paper is dreedy et top of form. If “Auto CR” is st to
“On” in the interface setup menu, a carriage return will aso be performed.

Control code: FF
Hexadecimd: ocC
Set Top of Form ESC 4

Setstop of form to the current position.

Escape Sequence: ESC 4
Hexadecimd: 1B 34
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Horizontal Tabs

Default horizontal tab stops are st at every eighth column, i.e. column 9, 17, 25, 33, 41, etc. The default tab
stops are associated with columns, not absolute physical positions. Changing character spacing will change
the physical position of the default tab stops.

User defined horizonta tab stops are associated with absolute physica positions, not with columns. The tab
stops are st relative to the current character spacing, but subsequent changes in character spacing will not
affect the physical postion of the tab stops (except that the position will be rounded up to the closest
character boundary).

Horizontal Tab HT

Advances to the next horizontd tab stop. If no tab stop exists between the active column and the right
margin, the HT will be ignored. Default tab stops are st at every eighth column, i.e. column 9, 17, 25, 33,
41, etc. Different tab stops may be set with ESC D.

Control code: HT
Hexadecimd: 09
Set Horizontal Tab Stops ESC D nln2... nx NUL

Clears dl currently set horizontal tab stops, and sets new tab stops at column nl, n2, n3, etc. 13 nd 255.
The tab stops must be presented in ascending order. The NUL character, or any tab stop vaue less than the
preceding one, terminates the sequence. The tab stops are set reletive to the current character spacing, but
subsequent changes in character spacing will not affect the physical position of the tab stops (except thet the
position will be rounded up to the closest character boundary). The leftmost column is column one.

Default tab stops are st at every eighth column, i.e. column 9, 17, 25, 33, 41, etc. The tab stops set by
ESC D will replace the default tab stops. ESC D NUL will clear dl tab stops, leaving no tab stops set. The
default tab stops are restored by ESC R.

Example:  The following escape sequence will set horizonta tab stops a hdf inch intervas, if character
spacing is currently 10 cpi.

Escape Sequence: ESC D 6 11 16 21 26 31 NUL
Hexadecimd: 1B 4 06 OB 10 15 1A 1F 00

Vertical Tabs

Vertical tab stops are associated with absolute physical postions, not with lines. The tab stops are set
reldive to the current line spacing, but subsequent changes in line spacing will not affect the physica position
of thetab stops.
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Vertical Tab VT

Causes the current line to be printed, and then advances the paper to the next vertica tab stop. If no vertical
tab stops are s&t, then aline feed is done instead. If “Auto CR” isset to “On” in the interface setup menu, a
cariage return will aso be performed.

Control code: VT
Hexadecimd: OB
Set Vertical Tab Stops ESC B n1n2...nx NUL

Clears dl currently set vertica tab stops, and sets new tab stops at line nl, n2, n3, etc. 13 n® 255. Thetab
stops must be presented in ascending order. The NUL character, or any tab stop value less than the
preceding one, terminates the sequence. The tab stop settings are based on the current line spacing.
Changing the line spacing after the tab stops are set will not affect the position of the tab stops. The first line
islineone.

ESC B NUL or ESC Rwill clear dl currently set vertical tab stops, leaving no vertical tab stops set.

Example: The following escape sequence will set vertical tab stops et line 7, 13, and 25. If line spacing is
currently 6 Ipi, thiswill result in tab stops one inch, two inches, and four inches from the top of the form.

Escape Sequence: ESC B 7 13 25 NUL
Hexadecimd: 1B 42 07 OD 19 00

Horizontal and Vertical Tabs

Reset Horizontal and Vertical Tab Stops ESCR

Clearsdl currently set horizonta tab stops, and returns to defaullt horizontal tab stops. Default horizonta tab
stops are set @ every eighth column, i.e. column 9, 17, 25, 33, 41, etc. Clears al currertly set verticd tab
stops.

Escape Sequence: ESC R
Hexadecimd: 1B 52

Horizontal Margins

Printing is dlowed only within the left and right margins  Exceading the right margin will cause line wrap,
Seiting the current print position to the left margin and advancing the paper oneline.
Set Left and Right Margin ESC X n1n2

Sets the left margin to column nl and the right margin to column n2 at the current character spacing.
03 n13 255, 0® n23 255. If character spacing is changed after setting the margins, the position of the margins
will not change.
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The left margin is inclusive, but the right margin is exdusive. For example, a left margin & column 11 ill
alows a character to be printed in column 11. A right margin at column 76 alows a character to be printed
in column 75, but not in column 76.

The leftmost column is column one. If nl or N2 is zero, the corresponding margin is not changed. The left
margin must be left of the right margin and 3 134 inches. The right margin must be right of the left margin and
3136inches. Invalid marginswill beignored. Overridesthe “Left Margin® and “Right Margin” vauesin the
forms menu.

Example: The following escape sequence will set a one inch Ieft margin, and will set aright margin 7.5 inches
from the left edge of the form, if character spacing is currently 10 cpi. For astandard 8.5 inch wide form, this
would result in aoneinch right margin.

Escape Sequence: ESC X 11 76
Hexadecimd: 1B 58 0B 4C

Vertical Margins

Printing is alowed only within the top and bottom margins. Exceeding the bottom margin will set the current
lineto the top margin of the next form.

Set Perforation Skip ESCNn

Sets the perforation skip distance to n lines a the current line spacing. 13 n® 255. If line spacing is changed
after setting the skip distance, the skip distance will not be changed.

The skip distance is split between the top and bottom margins, so the perforation will be centered in the
resulting white space. The specified skip distance must be less than the form length, or the command will be
ignored. Perforation skip is canceled by ESC O, ESC C n or ESC C NUL n. Overridesthe“Top Margin”
and “Bottom Margin” vauesin the forms menu.

Example The following escape sequence will st a two inch perforation skip distance, if the current line
gacing is 6 Ipi. Thiswill result in aoneinch top and bottom margin.

Escape Sequence: ESC N 12
Hexadecimd: 1B 4E OC
Cancel Perforation Skip ESC O

Cancels perforetion skip. This is equivadent to having no top and bottom margin. Overrides the “Top
Margin” and “Bottom Margin” vaues in the forms menu.

Escape Sequence: ESC O
Hexadecimd: 1B 4F
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Graphics

Graphics mode gives the user complete control over every dot postion on the paper. Graphics may be
printed with various horizontal densities from 60 to 240 dpi, and avertica density of 72 dpi.

Each byte of graphics data represents a vertical column of eight dots, with the MSB (mogt significant bit)
corresponding to the top wire of the print head. Turning a bit on causes a dot to be printed. The bit values
corresponding to each wire of the print heed are shown below:

wirel 128 (80 hex)
wire2 64 (40 hex)
wire3 32 (0h)
wire4 16 (10hex)
wire5 8 (08he)
wire 6 4 (MMhe)
wire7 2 (02hex)
wire8 1 (01hex)

The appropriate bit values are added together to fire the desired wires. For example, abyte of graphics data
with the value 128 (80 hex) will fire the top wire, wire 1. A vaue of 192 (CO hex) will fire the top two wires,
wiresland 2. A vaueof 11 (0B hex) will firewires5, 7 and 8.

Each graphics sequence contains two bytes (n1 and n2) that specify how many bytes of gragphics data follow.
The first byte, n1, can specify values up to 255. If that is sufficient, then n2 is set to zero. For values greater
than 255, n2 comes into play. The n2 byte specifies multiples of 256. For example, to specify 520 bytes of
graphics data, n1 = 8 and n2 = 2. The bytes of graphics data are strung together to create a grgphics line
thet is @ght dots high, and n1 + (n2 x 256) dots long. Be sure to provide the amount of graphics data that
you specify, because the printer will not leave graphics mode until it has accepted the specified number of
data bytes.

If “DataBits’ isset to “7” in the interface setup menu, beware of potentia problems in graphics mode. Since
the MSB (most significant bit) will aways be turned off, it will not be possible to fire the top wire of the print
head. Worse yet, the value of nl or n2 may be changed. For example, if nl specifies 200 bytes of data,
and its MSB is turned off, the printer will only expect 72 bytes of data. It will exit grgphics mode, and then
try to print the remaining 128 bytes of graphics data as norma text characters. The result will surely not be
pretty. To avoid such problems the use of an 8-bit I/O interface for printing graphics is highly
recommended.

The norma graphics modes alow every dot to be printed. High speed graphics will print twice as fast, but
will not alow consecutive dots to be printed.

60 DPI Graphics ESC K n1n2 data
Sdects eight wire single dengty (60 dpi) graphics for n1 + (n2 x 256) columns of data

Example: The following escape sequence will print six bytes of graphics data a 60 dpi. The resulting figure
will resemble a backdash character, “\".

Escape Sequence: ESC K 6 0 128 64 32 16 8 4
Hexadecimd: 1B 4B 06 00 8 40 20 10 08 04

58



IBM Proprinter Emulation

120 DPI Graphics ESC L nl1n2data
Sdlects eight wire double density (120 dpi) graphics for n1 + (n2 x 256) columns data.

Example: The following escape sequence will print six bytes of graphics dataat 120 dpi. The resulting figure
will resemble a backdash character, “\".

Escape Sequence: ESC L 6 0 128 64 32 16 8 4
Hexadecimd: 1B 4 06 00 8 40 20 10 08 04
High Speed 120 DPI Graphics ESC Y nl n2 data

Sdects eight wire high speed double densty (120 dpi) graphics for n1 + (N2 x 256) columns of data
Horizontally adjacent dots may not be printed.

Example: The following escape sequence will print six bytes of graphics dataat 120 dpi. The resulting figure
will resemble a backdash character, “\".

Escape Sequence: ESC Y 6 0 128 64 32 16 8 4
Hexadecimd: 1B 59 06 00 8 40 20 10 08 04
High Speed 240 DPI Graphics ESC Zn1n2 data

Sdects eight wire quadruple density (240 dpi) graphics for n1 + (n2 x 256) columns of data. Horizontaly
adjacent dots may not be printed.

Example: The following escape sequence will print six bytes of graphics dataat 240 dpi. The resulting figure
will resemble a backdash character, “\".

Escape Sequence: ESC Z 6 0 128 64 32 16 8 4
Hexadecimd: 1B 5A 06 00 8 40 20 10 08 04

Printer Controls

Bell BEL

Causes the printer's bell to sound.

Control code: BEL
Hexadecimd: 07
Unidirectional Mode ESCUn

Sdects unidirectiond mode for n=1, or bidirectiond mode for n=0. Printing is normaly bidirectiond.
Unidirectiond printing provides more accurate positioning, but causes lower throughput.

Example: The following escape sequence will force unidirectiond printing.
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Escape Sequence: ESC U 1
Hexadecimd: 1B 55 31
Automatic Line Feed ESC5n

Sdlects automatic line feed mode for n=1, or cancels for n=0. Autométic line feed mode causes the printer
to autometicaly perform aline feed (LF) for each carriage return (CR) it receives. Overridesthe“Auto LF’
vauein the interface setup menu.

Example: The following escape sequence will select automatic line feed mode.

Escape Sequence: ESC 5 1
Hexadecimd: 1B 35 31

Emulations

Select Software Interfacen ESCESC n

Sdects the software interface n according to the table below.

Software Interface

Test (reserved for factory use)
ANS| X3.64 Emulation
Epson FX Emulation

Bar Code Mode (optional)
IBM Proprinter Emulation
DEC LA120/210 Emulation
TTY Emulation

Printek Emulation

Remote Setup Mode
Genicom 3840

Genicom 3410

Previoudy Sdlected Emulation
Default Emulation

~No o~ WNRE OIS

®.on A-.

Overrides the “Emulation” vaue in the interface setup menu.

A numeric vaue for n may be specified in two different ways, with equivaent results a single byte with a
vaue of 00 to 07 hex, or asingle printable ASCII character “0” to “7” (30 to 37 hex).

If more than one emulation has been sdected, ESC ESC ? will return to the previoudy sdlected emulation.
This is particularly useful when the previous emulation is unknown. Please beware thet the memory (stack) is
only one level deep.

ESC ESC @ will return to the default emulation, as specified by the “Emulation” value in the interface setup
menu.
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This chapter describes IBM Proprinter emulation. If a different interface is selected, the control codes and
escape sequences described in this chapter will no longer be applicable.

Example: The following escape sequences will sdlect Printek emulation, load form one, and then return to the
previous emulation.

Escape Sequence: ESC ESC 7 ESC L 1 ESC ESC ?
Hexadecimd: 1B 1B 07 1B 4 01 1B 1B 3F
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Control Codes and Escape Sequences
Sorted Alphabetically

BEL

BS
CAN
CR
DC2
DC4
ESC-n
ESCO0
ESC1
ESC 2
ESC3n
ESC 4
ESC5n
ESC 6
ESC 7
ESC:
ESCAnN

ESCBnN1n2...nx NUL

ESCCNUL n
ESCCn

ESCDnN1n2...nx NUL

ESCE

ESCESC n
ESCF

ESC G

ESCH

ESCIn

ESCJn

ESC K nl n2 data
ESCL nln2 data
ESCNnN

ESC O

ESCQn

ESCR

ESCSn

ESC Sl

ESC SO

ESCT

ESCUn

ESCW n

ESC X n1n2
ESCY nl1n2 data
ESC Z n1 n2 data

ESC[ @nl1n2 mlm2m3m4

ESC\nln2
ESC”n
ETX
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Backspace

Cancd Line

Carriage Return

Select 10 CPI

Cancel Double-Wide Mode (one line)
Underline Mode

Select 8LPI

Set Line Spacing to 7/72”

Start Line Spacing

Set Line Spacing to n/216”

Set Top of Form

Automatic Line Feed

Select Character Set 2

Select Character Set 1

Select 12 CPI

Set Line Spacing to n/72”

Set Verticd Tab Stops

Set Form Length in Inches

Set Form Length in Lines

Set Horizontal Tab Stops

Sdlect Emphasized Mode

Select Software Interface n

Cancel Emphasized Mode

Sdlect Double-Strike Mode

Cancd Double-Strike Mode

Sdlect Print Mode

Variable Distance Line Feed

60 DPI Graphics

120 DPI Graphics

Set Perforation Skip

Cancd Perforation Skip

Desdlect Printer

Reset Horizontal and Vertical Tab Stops
Select Subscript or Superscript Mode
Select Condensed Mode

Sdect Double-Wide Mode (oneline)
Cancel Subscript and Superscript Mode
Unidirectiond Mode

Double-Wide Mode

Set Left and Right Margin

High Speed 120 DPI Graphics

High Speed 240 DPI Graphics
Double-High Mode

Print Characters

Print Single Character

End of Text
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FF
HT
LF

VT

Form Feed

Horizontal Tab

Line Feed

Select Condensed Mode

Sdect Double-Wide Mode (one line)
Vertica Tab
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DEC LA120/210 EMULATION

Introduction

This section describes the control codes and escape sequences comprising DEC LA120/210 emulation. This
emulation may be sdected by setting “Emulation” to “LA120/210" in the interface setup menu, or via
software with the ESC ESC 5 sequence. While this emulation is selected, control codes and escape
sequences from other emulations are not available.

Control codes and escape sequences are used to control printer operation. An ASCII control code is a
sngle character in the range 00 hex through 1F hex, and 7F hex. The ESC (Escape) control code (1B hex)
is used to introduce character strings called escape sequences, which provide an extension of the commands
available with ASCII control codes.

The LA120/210 control codes and escape sequences follow the standards of the ANSI X3.64 specification.
Many ANSI escape sequences begin with atwo character Control Sequence Introducer (CSl), Escape Left
Square Bracket (ESC [, 1B 5B hex). If 8-bit detais selected via control pand setup, these two characters
may be replaced by a single character CSl, 9B hex. The sequences are dways documented in this section
with the two character CSlI ESC |), because this format seems to be much more common, and works
equaly well with 7-bit or 8-bit data.

Some escape sequences accept one or more numeric parameters. A numeric parameter is adecimal number
represented by a string of ASCII decimd digits (“0” through “9”). Leading zeros may be supplied, but are
not necessary. Due to implementation congtraints, the largest value that can be accepted is decimal 255.
Larger vaueswill be tregted as zero. Omitting a numeric parameter is equivaent to supplying avaue of zero.

If & sequence accepts one numeric parameter, it will be represented as“n”. If a sequence accepts more than
one numeric parameter, they will be represented as “nl; n2; ... nx”. Note that multiple numeric parameters
are separated by a semicolon.

Most LA120/210 escape sequences will assume one of the following formats:

ESCf (no numeric parameters)
ESCnf (one numeric parameter)
ESC n1; n2; ... nxf (two or more numeric parameters)

The ‘f” @ the end of the escape sequence represents the fina character. It terminates the sequence, and
specifies the function to be performed.

Spaces are used when documenting escape sequences to increase readability. The spaces within the
sequences are for readability only; they are not part of the sequences themselves. Characters that gppear in
italics (such as “n” and “f” above) are not sent to the printer asis; they are used as a place holder indicating
that some value must be supplied.

Multiple character strings without intervening spaces typically represent control codes. For example, BS is
the Backspace control code (08 hex), not the two characters “B” and “S’ (42 and 53 hex). An ASCII
Control Code Table is provided on page 109 for your convenience. If you have any doubt about how to
interpret a documented control code or escape sequence, refer to the hex representetion in the provided
example This should darify any ambiguity. The examples may dso be helpful when analyzing a hex dump
(see Hex Dump chapter) printed by the printer.
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Some escape sequences refer to the active column or active line. The active column is the column where the
next character will be printed. Printing a character or a space will increment the active column.  The active
lineisthe line where the next character will be printed. A line feed will increment the active line. Column and
line numbers begin a one, not at zero. Keep thisin mind when setting tabs, margins, etc.
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Control Codes and Escape Sequences
Grouped by Function

Communications

Null NUL

This control code isignored by the printer.

Control code: NUL
Hexadecimd: 00
Delete DEL

This control codeisignored by the printer.

Control code: DEL
Hexadecimd: TF
End of Text ETX

If “ETX/ACK” is st to “On” in the interface setup menu, then receipt of an ETX causes the printer to
transmit an ACK to the host compuiter.

Since the ETX may be alegd vaue within an escape sequence, it is the user's respongibility to ensure that an
ETX used for data handshake is not sent within an escape sequence. The user must aso ensure that the
maximum block size or the number of blocks sent a one time does not exceed the input buffer size of the
printer.

ETX/ACK handshake is available only with serid 1/0.

Control code: ETX
Hexadecimd: 03
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Character Size

The FormsPro, FormsMaster and PrintMaster series printers are capable of supporting 10, 12, 13.3, 15,
16.7, 17.14, and 20 cpi, but most emulations support only a subset of these. LA120/210 emulation supports
10, 12, 13.3, and 16.7 cpi via software, but does not support 15, 17.14, or 20 cpi. Every emulation
supports 10 cpi, and we consider this to be the default character pitch. When you use the control pand to
change the “Characters/Inch” vaue in the forms menu, you are actudly changing the defalt character pitch.
When the printer is turned on (or reset), it will use this character pitch. You can even use a pitch thet is not
supported by your emulation, such as 15 cpi with LA120/210 emulation. You can override this pitch
seection via software, by sending an escape sequence.  This selects a user specified non-default pitch. For
example, in LA120 emulation, sending ESC [2w will sdect 12 cpi. Sending ESC [w will re-select 10 cpi,
and thus re-sdlect the defaullt character pitch thet was sdlected in the form setup.

Via software escape sequences, you can select any character pitch supported by the emulation you are using.
All will print as expected, unless you sdlect 10 cpi -- because 10 cpi really sdlects the default character pitch
from setup. If you redly want 10 cpi, then you mugt st “CharactersInch” to “10” in the forms menu.

Likewisg, if you want to use the default pitch from setup, you must not override it. Either send no character
pitch sequences to the printer, or make sure you re-select 10 cpi via software.

When you sdlect different forms, the default character pitch from setup is slected dong with the form. But
you will not seethis default pitch if it has dready been overridden via software.

Set Character Spacing ESC[nw
Sets the character spacing as specified in the following table. Omitting n is equivaent to specifying zero.

character pitch
10 cpi

10 cpi

12 cpi

13.3 cpi

16.74 cpi

5cpi

6 cpi

6.67 cpi

8.37 cpi

O~NO U A WNEREOIS

Overrides the “ CharactergInch” vaue in the forms menu.

Example: The following escape sequence will sdect 10 cpi character spacing. If “CharactersInch” was not
st to “10” in the forms menu, the specified default character pitch will be selected ingtead of 10 cpi.

Escape Sequence: ESC [ w
Hexadecimdl: 1B 5B 77

Example: The following escape sequence will sdlect 12 cpi character spacing.

Escape Sequence: ESC [ 2 w
Hexadecimdl: 1B 5B 32 77
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Character Attributes

Sdlect Graphic Rendition ESC[nm

Sdectsthe graphic rendition n from the following teble.

n Rendition

0 Normal

1 Emphasized
3 Itdic

4 Undeline

For italic mode to work correctly, an Epson FX font must be selected (check the “Font” vaue in the forms
menu). The other available fonts do not include italic characters.

Example: The following escape sequence will select emphasized mode.

Escape Sequence: ESC [ 1 m
Hexadecimdl: 1B 58 31 6D

Character Sets

Select International Character Set ESC (a

Sdlects the international character set as specified by the character a in the following table. Overrides the
“Language’ vauein the forms menu.

Character Set

United Kingdom

United States of America
Sweden

Denmark

Sweden

Germany

France

DAImMOm>Ip

The actud character subgtitutions are shown in the “International Character Mapping” table below. For this
to work correctly, an Epson FX font must be selected (check the “ Font” vaue in the forms menu).
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W
a1
W
o)}
©
=
©
N
©
W
©
X
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>
-- | |O O - |0 | f--
el el (O AT EO L el Farll Fo XN inad

H*

Japan

Example: The following escape sequence will select the German character set.

Escape Sequence: ESC ( K
Hexadecimdl: 1B 28 4B

Line Pitch

Set Line Spacing ESC[nz
Setsthe line spacing as specified in the following table. Omitting n is equivaent to specifying zero.

line pitch
6 Ipi
6 Ipi
8lpi
12 Ipi
21pi
3lpi
4lpi

O WNE OIS

Overridesthe “LinesInch” vaue in the forms menu.
Example: The following escape sequence will set line spacing to 1/6 of an inch per line (6 Ipi).

Escape Sequence: ESC [ z
Hexadecimdl: 1B 5B 7A

Example: The following escape sequence will set line spacing to 1/8 of an inch per line (8 1pi).

Escape Sequence: ESC [ 2 z
Hexadecimdl: 1B 5B 32 7A
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Horizontal Position

Carriage Return CR

Causes the current line to be printed, and then sets the current print position to the left margin. If “Auto LF’
isset to “On” in the interface setup menu, aline feed will aso be performed.

Control code: CR
Hexadecimd: oD
Backspace BS

Causes the current line to be printed, and then moves the current print position one space to the left. The
actua distance moved depends on the current character spacing. Backspacing can be done up to, but not
beyond, the Ieft margin.

Control code: BS
Hexadecimd: 08
Absolute Horizontal Tab ESC[n"

Sets the current print position to column n. The actua position will depend on the current character spacing.
If nisless than the Ieft mergin, the active column will be st to the left margin. If n is grester than the right
margin, then aline feed will be performed and the active column will be st to the eft margin.

Example: The following escape sequence will set the active column to column 65.

Escape Sequence: ESC [ 6 5
Hexadecimdl: 1B 5B 36 35 60
Relative Horizontal Tab ESC[na

Advances the current print position by n columns. The actud distance moved will depend on the current
character gpacing. Equivaent to sending n spaces (SP).

Example: The following escape sequence will advance the active column by 10 columns. If current character
spacing is 10 cpi, thiswill cause the print position to move oneinch to the right.

Escape Sequence: ESC [ 1 0 a
Hexadecimdl: 1B 5B 31 30 61

Vertical Position

Line Feed LF
(or) IND
(or) ESCD

Causes the current line to be printed, and then advances the paper one line & the current line spacing. If
“Auto CR” isset to “On” in the interface setup menu, a carriage return will aso be performed.
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Control code: LF

Hexadecimd: 0A

Control code: IND

Hexadecimd: 84

Escape Sequence: ESC D

Hexadecimd: 1B 44

Absolute Vertical Tab ESC[nd

Setsthe current line to line n of the current form. The actua position will depend on the current line spacing.

Example: The following escape sequence will set the activelineto line 12.

Escape Sequence: ESC [ 1 2 d
Hexadecimdl: 1B 5B 31 32 64
Relative Vertical Tab ESC[ne

Advances the active line by n lines. The actud distance moved will depend on the currert line spacing.
Equivaent to sending n line feeds (LF).

Example: The following escape sequence will advance the active line by 12 lines. If current line specing is 6
Ipi, thiswill cause the paper to advance oneinch.

Escape Sequence: ESC [ 1 2 e
Hexadecimd: 1B 5B 31 32 65
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Horizontal and Vertical Position

New Line NEL
(or) ESCE

Causes the current line to be printed, and then sets the current print position to the left margin and performs a
linefeed. Equivaent to acarriage return (CR) line feed (LF) combination.

Control code: NEL
Hexadecimd: 85
Escape Sequence: ESC E
Hexadecimd: 1B 45

Form Length and Form Feed

Form length is the distance from the top of the form to the bottom of the form. A form feed will advance the
paper to the top of the next form. Some programs do not send form feeds. Instead, they count line feeds,
and send the appropriate number of line feeds to fill out the page. The usua rationd is thet the program is
then in complete control of form length, and will work on any printer without requiring the correct form length
to be set. However, the correct form length should aways be set with the control pand setup. Even if the
program does not use form feeds, the printer will autometicaly scroll a completed form up to the tear bar to
be torn off. This automatic scroll is based upon form length. The eesiest way to set form length is via the
“Form Length” value in the forms menu, so it will be correctly set for everyone using the form. If correct
form length cannot be guaranteed from SETUP, then each program should set the correct form length.

Set Form Length in Lines ESC[nt

Sets the form length to n lines a the current line spacing. 13 n® 255. Maximum form length is 37.9 inches.
Invaid form lengths will beignored. Overrides the “Form Length” value in the forms menu.

For example, an 11 inch form contains 66 lines a 6 LPI, but 88 lines & 8 LPI. If line spacing is changed
after setting the form length, the physical form length (in inches) will not be changed.

Resets top of form to the current position, so it iswise to be at top of form before setting form length. 1ssuing
aform feed will guarantee this. Vertica margins are cleared.

Example: The following escape sequence will set form length to 66 lines. At 6 LPI, thiswill resultinaform
length of 11 inches.

Escape sequence: ESC [ 6 6 t
Hexadecimdl: 1B 5B 36 36 74
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Form Feed FF

Causes the current line to be printed, and then advances the paper to the top of the next form. If atop
margin is s, printing will continue at the top margin.  Setting “Host FF & TOF” to “No” in the interface
setup menu dlows a form feed to be ignored if the paper is dreedy et top of form. If “Auto CR” is st to
“On” in the interface setup menu, a carriage return will aso be performed.

Control code: FF
Hexadecimd: oC

Horizontal Tabs

Horizontal tab stops are associated with columns, not absolute physical postions.  Changing character
specing will change the physica position of the tab stops. Default tab stops are set at every eighth column,
i.e.column 9, 17, 25, 33, 41, etc. If different tab stops are to be sat, the default tab stops should first be
cleared.

Horizontal Tab HT

Advances to the next horizontd tab stop. If no tab stop exists between the active column and the right
margin, the HT will beignored. Default tab stops are st at every eighth column, i.e. column 9, 17, 25, 33,
41, etc. Different tab stopsmay be st with ESCH, ESC1,0r ESC[ n1;n2; ... nx u.

Control code: HT
Hexadecimd: 09
Set Horizontal Tab Stop HTS
(or) ESCH
(or) ESC1

Sets a horizonta tab stop at the current print position. The tab stop is associated with the active column, not
an absolute physical position. Changing character spacing will change the physical position of the tab stop.

Default tab stops are set a every eighth column, i.e. column 9, 17, 25, 33, 41, etc. The tab stop st by this
escape sequence will be added to previoudy set tab stops, including the default tab stops. I this is not
desired, the old tab stops should first be cleared.

Control code: HTS

Hexadecimd: 88

Escape Sequence: ESC H

Hexadecimd: 1B 48

Escape Sequence: ESC 1

Hexadecimd: B 31

Set Horizontal Tab Stops ESC[nl;n2;..nxu

Sets new horizonta teb stops a column nl, n2, n3, etc. 133 255. The tab stops are associated with
columns, not absolute physical positions. Changing character spacing will change the physica position of the
tab stops. The leftmost column is column one.
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Default tab stops are st at every eighth column, i.e. column 9, 17, 25, 33, 41, etc. Thetab stops set by this
escape sequence will be added to previoudy set tab stops, including the default tab stops. I this is not
desired, the old tab stops should first be cleared.

Example: The following escape sequence will set horizontal tab stops at five column intervals.

Escape Sequence: ESC [ 6 ; 1 1 ; 1 6 u
Hexadecimdl: 1B 58 36 3B 3 31 3B 31 36 75

Example: The following escape sequence will set a horizontal tab stop at column six.

Escape Sequence: ESC [ 6 u
Hexadecimdl: 1B 5B 36 75
Clear Horizontal Tab Stop ESC[g
(o) ESC[0g

Clears the horizontal tab stop at the current print position. The tab stop to be cleared is associated with the
active column (based upon the current character spacing), not an absolute physica position.

Escape Sequence: ESC [ g
Hexadecimdl: 1B 5B 67
Clear All Horizontal Tab Stops ESC 2
(o) ESC[2g
() ESC[3g

Clearsdl currently set horizonta tab stops.

Escape Sequence: ESC 2
Hexadecimd: 1B 32
Escape Sequence: ESC [ 2 g
Hexadecimd: 1B 5B 32 67
Escape Sequence: ESC [ 3 g
Hexadecimd: 1B 5B 33 67
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Vertical Tabs

Verticd tab stops are associated with lines, not absolute physica positions. Changing line spacing will change
the physical position of the tab stops.

Vertical Tab VT

Causes the current line to be printed, and then advances the paper to the next vertica tab stop. If no vertica
tab stops are s&t, then aline feed is done instead. If “Auto CR” isset to “On” in the interface setup menu, a
carriage return will aso be performed.

Control code: VT
Hexadecimd: OB
Set Vertical Tab Stop VTS
(or) ESCJ
(or) ESC3

Sets a vertical tab stop at the current line. The tab stop is associated with the active line, not an absolute
physicd postion. Changing line spacing will change the physical position of the tab stop.

The tab stop set by this escape sequence will be added to previoudy set tab stops. If thisis not desired, the
old tab stops should first be cleared.

Control code: VTS

Hexadecimd: 8A

Escape Sequence: ESC J

Hexadecmd: 1B 4A

Escape Sequence: ESC 3

Hexadecimd: 1B 33

Set Vertical Tab Stops ESC[nl;n2;..nxv

Sets new vertical tab stops et line nl1, n2, n3, etc. 13 n3 255. The tab stops are associated with lines, not

absolute physicad pogtions. Changing line spacing will change the physica position of the tab stops. The first
lineisline one.

The tab stops set by this escape sequence will be added to previoudy set tab stops. If thisis not desired, the
old tab stops should first be cleared.

Example The following escape sequence will set vertica tab stops et line 7, 13, and 25. If line spacing is 6
Ipi, thiswill result in tab stops one inch, two inches, and four inches from the top of the form.

Escape Sequence: ESC [ 7 ; 1 3 ; 2 5 \Y
Hexadecimdl: 1B 58 37 3B 3 33 3B 32 35 76
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Example: The following escape sequence will set avertica tab stop at line seven.

Escape Sequence: ESC [ 7 \Y
Hexadecimdl: 1B 5B 37 76
Clear Vertical Tab Stop ESC[1g

Clears the vertical tab top at the current line. The tab stop to be cleared is associated with the active line
(based upon the current line spacing), not an absolute physica position.

Escape Sequence: ESC [ 1 g
Hexadecimdl: 1B 5B 31 67
Clear All Vertical Tab Stops ESC 4
(o) ESC[4g

Clearsdl currently set vertical tab stops.

Escape Sequence: ESC 4
Hexadecimd: 1B 34
Escape Sequence: ESC [ 4 g
Hexadecimd: 1B 5B 34 67
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Horizontal Margins

Printing is dlowed only within the left and right margins  Exceading the right margin will cause line wrap,
Setting the current print position to the left margin and advancing the paper oneline.

Set Left and Right Margin ESC[nl;n2s

Sets the left margin to column nl and the right margin to column n2 at the current character spacing.
03 n13 255, (® n23 255. If character spacing is changed after setting the margins, the position of the margins
will not change.

The margin settings areinclusive. For example, aleft margin a column 11 alows a character to be printed in
column 11, but not in column 10. A right margin & column 75 alows a character to be printed in column 75,
but not in column 76.

The leftmogt column is column one. If Nl or n2 is zero (or is omitted), the corresponding margin is not
changed. The left margin must be I€ft of the right margin and 2 13.4 inches. The right margin must be right of
the left margin and 3 13.6 inches. Invaid margins will be ignored. Overrides the “Left Margin” and “Right
Margin” vaues in the forms menu.

Example: The following escape sequence will set a one inch Ieft margin, and will set aright margin 7.5 inches
from the left edge of the form, if character spacing is currently 10 cpi. For astandard 8.5 inch wide form, this
would result in aoneinch right margin.

Escape Sequence: ESC [ 1 0 ; 7 5 5
Hexadecimdl: 1B 58 31 30 3B 37 3B 73

Example The following escape sequence will set the left margin to column 10, without affecting the right
margin.

Escape Sequence: ESC [ 1 0 S
Hexadecimdl: 1B 58 31 30 73

Example  The following escape sequence will set the right margin to column 75, without affecting the left
margin.

Escape Sequence: ESC [ ; 7 5 S
Hexadecimdl: 1B 58 3B 37 3 73
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Vertical Margins

Printing is alowed only within the top and bottom margins. Exceeding the bottom margin will set the current
lineto the top margin of the next form.

Set Top and Bottom Margins ESC[nl;n2r

Sets the top margin to line n1 and the bottom margin to line n2 at the current line spacing. G n13 255,
03 n23 255. If line spacing is changed after setting the margins, the position of the margins will not change.
Vertical marginsare cleared by ESC[ n't.

The top and bottom margins are both indusive. For example, a top margin & line 7 dill dlows text to be
printed on line 7, but not on line 6. A bottom margin & line 60 till dlows text to be printed on line 60, but
not on line 61.

Thefirg lineislineone If n1 or n2 is zero (or is omitted), the corresponding margin is not changed. The top
margin must be above the bottom margin.  The bottom margin must be below the top margin. The margins
cannot exceed the form length. Invaid margins will be ignored. Overrides the “Top Margin” and “Bottom
Margin” vaues in the forms menu.

Example  The following escape sequence will set atop margin at line 7, and will set a bottom margin & line
60. For agtandard 11 inch form with 6 Ipi line spacing, this would result in one inch top and bottom margins.

Escape Sequence: ESC [ 7 ; 6 0 r
Hexadecimal: 1B 58 37 3B 36 30 72

Example: The following escape sequence will st atop margin a line 7, without affecting the bottom margin.

Escape Sequence: ESC [ 7 r
Hexadecimdl: 1B 5B 37 72

Example: The following escape sequence will set a bottom margin & line 60, without affecting the top margin.

Escape Sequence: ESC [ ; 6 0 r
Hexadecimdl: 1B 58 3B 36 30 72
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Printer Controls

Bell BEL

Causes the printer's bell to sound.

Control code: BEL
Hexadecimd: 07
Sdlect Automatic Carriage Return ESC[20h

Sdlects automatic carriage return mode.  This causes the printer to autometicaly perform a carriage return
(CR) for each line feed (LF), vertical tab (VT), or form feed (FF) thet it receives. Overrides the “Auto CR”
vauein the interface setup menu.

Escape Sequence: ESC [ 2 0 h
Hexadecimdl: 1B 5B 32 30 68
Cancel Automatic Carriage Return ESC[ 201

Cancdls automatic carriage return mode. Overridesthe “Auto CR” value in the interface setup menu.

Escape Sequence: ESC [ 2 0 |

Hexadecimdl: 1B 5B 32 30 6C

Printer Idertification ESC[c
(or) ESC[Oc

Causes the printer to respond with ESC [ ? 2 ¢ to identify itself asan LA120-RA printer. (The response can
only be sent if serid 1/0 is selected.)
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Graphics

Graphics mode gives the user complete control over every dot position on the paper. Graphics may be
printed with 132 dpi horizontal density and 72 dpi vertical density.

Each byte of graphics data represents a vertica column of six dots, with the LSB (leest significant bit)
corresponding to the top wire of the print head. Turning abit on causes adot to be printed. Graphics bytes
are encoded in the characters *? (hexidecimal 3F) through 'DEL' (hexidecima 7F). The graphics encoded
characters are offset by the vaue 3F, so the bit values corresponding to each wire of the print heed are
shown below:

wire 1 (top) '@ (40hex - 3F hex =1)
wire2 ‘A (41 hex)
wire3 'C' (43 hex)
wire4 ‘G (47 hex)
wire5 ‘o' (4F hex)
wire 6 v (5F hex)

The gppropriate bit vaues are added together to fire the gppropriate wires. For example, the character 'P
(50 hex - 3F hex = 11 hex) will fire the top wire, wire 1, and the fifth wire, wire 5.

Each graphics sequence contains any number of bytes followed by the terminating sequence ESC \
(hexadecima 1B 5C).

Escape Sequence: ESC P q data  data... ESC \
Hexadecimdl: 1B 51 71 (BF-7F) 1B 5C

When printing graphics lines, the effective line pitch is 12 Ipi. To make successive grips of a graphics image
to dign correctly, this Ipi should be set prior to the carriage return after printing the first graphics line. The
escape sequence ESC [ 3 z will accomplish this. Make sure to set the Ipi back to your previous setting prior
to the carriage return following the last line of grgphics. For example, when printing text & 6 Ipi and printing
three lines of grgphics:

ESC P q (data) ESC\ ESC[ 3 z (return) prints graphics and does 1/12" line feed.
ESC P q (data) ESC \ (return) prints graphics and does 1/12" line feed.
ESC P q (data) ESC\ ESC[ 0 z (return) prints graphics and does 1/6" line feed.

Note that graphics mode must be exited before issuing any escape sequence, or carriage returns and line
feeds.
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Emulations

Select Software Interfacen ESCESC n

Sdlects the software interface n according to the table below.

Software Interface

Test (reserved for factory use)
ANSI X3.64 Emulation
Epson FX Emulation

Bar Code Mode (optional)
IBM Proprinter Emulation
DEC LA120 Emulation

TTY Emulation

Printek Emulation

Remote Setup Mode
Genicom 3840

Genicom 3410

Previoudy Sdlected Emulation
Default Emulation

NoO g~ WNE OIS

O A .

®

Overridesthe “Emulation” vaue in the interface setup menu.

A numeric vaue for n may be specified in two different ways, with equivadent results  a sngle byte with a
vaue of 00 to 07 hex, or asingle printable ASCII character “0” to “7” (30 to 37 hex).

If more than one emulation has been sdected, ESC ESC ? will return to the previoudy sdlected emulation.
Thisis particularly useful when the previous emulation is unknown. Please beware that the memory (stack) is
only one level deep.

ESC ESC @ will return to the default emulation, as specified by the “Emulation” vaue in the interface setup
menu.

This chapter describes DEC LA120/210 emulation. If adifferent interface is selected, the control codes and
escape sequences described in this chapter will no longer be applicable.

Example: The following escape sequences will select Printek emulation, load form one, and then return to the
previous emulation.

Escape Sequence: ESC ESC 7 ESC L 1 ESC ESC ?
Hexadecimd: 1B 1B 07 1B 4 01 1B 1B 3F
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Control Codes and Escape Sequences

Sorted Alphabetically

BEL Bdl
BS Backspace
CR Carriage Return
Csl Control Sequence Introducer
DEL Delete
ESC(a Sdlect International Character Set
ESC1 Set Horizonta Tab Stop
ESC 2 Clear All Horizonta Tab Stops
ESC3 Set Verticd Tab Stop
ESC4 Clear All Vertica Tab Stops
ESCD Line Feed
ESCE New Line
ESCESC n Select Software Interface n
ESCH Set Horizonta Tab Stop
ESCJ Set Verticd Tab Stop
ESC [ Control Sequence Introducer
ESC[n" Absolute Horizontal Tab
ESC[na Relaive Horizontd Tab
ESC[c Printer Identification
ESC[Oc Printer Identification
ESC[nd Absolute Verticd Tab
ESC[ne Reative Vertica Tab
ESC[g Clear Horizontal Tab Stop
ESC[0g Clear Horizontal Tab Stop
ESC[1g Clear Vertical Tab Stop
ESC[2g Clear All Horizonta Tab Stops
ESC[3g Clear All Horizonta Tab Stops
ESC[4g Clear All Vertical Tab Stops
ESC[20h Sdlect Automatic Carriage Return
ESC[ 201 Cancdl Autométic Carriage Return
ESC[nm Sdlect Gragphic Rendition
ESC[nl;n2r Set Top and Bottom Margins
ESC[nl;n2s Set Left and Right Margin
ESC[nt Set Form Length in Lines
ESC[nl;n2;..nxu Set Horizontal Tab Stops
ESC[nl;n2;..nxv Set Verticd Tab Stops
ESC[nw Set Character Spacing
ESC[nz Set Line Spacing
ETX End of Text
FF Form Feed
HT Horizontd Tab
HTS Set Horizonta Tab Stop
IND Line Feed
LF Line Feed
NEL New Line
NUL Null
VT Verticd Tab
VTS Set Vertica Tab Stop
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Introduction

This section describes the control codes and escgpe sequences comprisng smple TTY emulaion.  This
emulation may be sdlected by setting “Emulation” to “TTY” in the interface setup menu, or via software with
the ESC ESC 6 sequence. While this emulation is sdlected, control codes and escape sequences from other
emulaions are not available.

Control codes and escape sequences are used to control printer operation. An ASCII control code is a
gngle character in the range 00 hex through 1F hex, and 7F hex. The ESC (Escape) control code (1B hex)
is used to introduce character strings called escape sequences, which provide an extension of the commands
available with ASCII control codes.

TTY emuldtion is unique in that it does not support any escape sequences (except for the ESC ESC n
sequence, which may be used to sdlect a different emulation).

Spaces are used when documenting escape sequences to increase readability. The spaces within the
sequences are for readability only; they are not part of the sequences themselves. Characters that gppear in
italics (such as“n") are not sent to the printer asis; they are used as a place holder indicating that some vaue
must be supplied.

Multiple character grings without intervening spaces typically represent control codes. For example, BS is
the Backspace control code (08 hex), not the two characters “B” and “S’ (42 and 53 hex). An ASCII
Control Code Table is provided on page 109 for your convenience. If you have any doubt about how to
interpret a documented control code or escape sequence, refer to the hex representation in the provided
example  This should darify any ambiguity. The examples may aso be helpful when andyzing a hex dump
(see Hex Dump chapter) printed by the printer.
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Control Codes and Escape Sequences
Grouped by Function

Communications

End of Text ETX

If “ETX/ACK” is st to “On” in the interface setup menu, then receipt of an ETX causes the printer to
transmit an ACK to the host computer.

Since the ETX may be alegd vaue within an escape sequence, it is the user's responsibility to ensure thet an
ETX used for data handshake is not sent within an escape sequence. The user must aso ensure that the
maximum Hock size or the number of blocks sent @ one time does not exceed the input buffer size of the
printer.

ETX/ACK handshake is available only with serid 1/0.

Control code: ETX
Hexadecimd: 03

Horizontal Position

Carriage Return CR

Causes the current line to be printed, and then sets the current print position to the left margin. If “Auto LF’
isset to “On” in the interface setup menu, aline feed will dso be performed.

Control code: CR
Hexadecimd: oD
Backspace BS

Causes the current line to be printed, and then moves the current print position one space to the left. The
actua distance moved depends on the current character spacing. Backspacing can be done up to, but not
beyond, the eft margin.

Control code: BS
Hexadecimd: 08
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Vertical Position

Line Feed LF

Causes the current line to be printed, and then advances the paper one line & the current line spacing.  If
“Auto CR” isset to “On” in the interface setup menu, a carriage return will aso be performed.

Control code: LF
Hexadecimd: 0A

Form Length and Form Feed

Form length is the distance from the top of the form to the bottom of the form. A form feed will advance the
paper to the top of the next form. Some programs do not send form feeds. Insteed, they count line feeds,
and send the appropriate rumber of line feeds to fill out the page. The usud rationd is thet the program is
then in complete control of form length, and will work on any printer without requiring the correct form length
to be set. However, the correct form length should always be st with the control pandl setup. Even if the
program does not use form feeds, the printer will autometicaly scroll a completed form up to the tear bar to
be torn off. This automatic scroll is based upon form length. The eesiest way to set form length is viathe
“Form Length” vauein the forms menu so it will be correctly set for everyone using the form.

Form Feed FF

Causes the current line to be printed, and then advances the paper to the top of the next form. If atop
margin is s, printing will continue at the top margin.  Setting “Host FF a TOF’ to “No” in the interface
setup menu dlows a form feed to be ignored if the paper is dreedy et top of form. If “Auto CR” is st to
“On” in the interface setup menu, a carriage return will aso be performed.

Control code: FF
Hexadecimd: oC
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Horizontal Tabs

Default horizontal tab stops are set a every eighth column, i.e. column 8, 16, 24, 32, 40, etc. (The first
column is column zero.) The default tab stops are associated with columns, not absolute physical positions.

Changing character spacing will change the physical position of the default tab stops.
Horizontal Tab HT

Advances to the next horizontd tab stop. If no tab stop exists between the active column and the right
margin, the HT will be ignored. Defaullt tab stops are set a every eighth column, i.e. column 8, 16, 24, 32,
40, etc.

Control code: HT
Hexadecimd: 09

Vertical Tabs

Vertical Tab VT

Causes the current line to be printed, and then advances the paper to the next vertical tab stop. If no vertica
tab stops are s&t, then aline feed is done insteed. If “Auto CR” isset to “On” in the interface setup menu, a
carriage return will aso be performed.

It is not possble to set vertica tab stopsin TTY emulation. If tab stops were previoudy set in some other
emulation, they will be used.

Control code: VT
Hexadecimd: OB

Printer Controls

Bell BEL
Causes the printer's bell to sound.

Control code: BEL
Hexadecimd: 07
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Emulations

Select Software Interfacen ESCESC n

Sdlects the software interface n according to the table below.

Software Interface

Test (reserved for factory use)
ANSI X3.64 Emulation
Epson FX Emulation

Bar Code Mode (optional)
IBM Proprinter Emulation
DEC LA120 Emulation

TTY Emulaion

Printek Emulation

Remote Setup Mode
Genicom 3840

Genicom 3410

Previoudy Sdlected Emulation
Default Emulation

~No o~ wWNRE OIS

O A .

®

Overridesthe “Emulation” vaue in the interface setup menu.

A numeric vaue for n may be specified in two different ways, with equivaent results  a sngle byte with a
vaue of 00 to 07 hex, or asingle printable ASCII character “0” to “7” (30 to 37 hex).

If more than one emulation has been sdected, ESC ESC ? will return to the previoudy sdlected emulation.
This is particularly useful when the previous emulation is unknown. Please beware that the memory (tack) is
only one level deep.

ESC ESC @ will return to the default emulation, as specified by the “Emulation” value in the interface setup
menu.

This chapter describes TTY emulation. If a different interface is sdlected, the control codes and escape
sequences described in this chapter will no longer be applicable.

Example: The following escape sequences will select Printek emulation, load form one, and then return to the
previous emulation.

Escape Sequence: ESC ESC 7 ESC L 1 ESC ESC ?
Hexadecimd: 1B 1B 07 1B 4 01 1B 1B 3F
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Control Codes and Escape Sequences

Sorted Alphabetically

BEL Bl
BS Backspace
CR Carriage Return
ESCESC n Select Software Interface n
ETX End of Text
FF Form Feed
HT Horizontal Tab
LF Line Feed
VT Vertica Tab

90



PRINTEK EMULATION

Introduction

This section describes the control codes and escape sequences comprising Printek emulation. This emulation
may be sdected by setting “Emulation” to “Printek” in the interface setup menu, or via software with the ESC
ESC 7 sequence.  While this emulation is selected, control codes and escape sequences from other
emulaions are not available.

Control codes and escape sequences are used to control printer operation. An ASCII control code is a
single character in the range 00 hex through 1F hex, and 7F hex. The ESC (Escape) control code (1B hex)
is used to introduce character strings called escape sequences, which provide an extension of the commands
available with ASCII control codes.

Some escape sequences accept one or more numeric parameters. If a sequence accepts one numeric
parameter, it will be represented as “n”. If a sequence accepts more than one numeric parameter, they will
be represented as“n1 n2 ... nx”.

Since numeric parameters are dways encoded in one byte, their values may range from O to 255 decimal.
Please note that the value will never be represented by a string of ASCII decimd digits (“O” through “9”).
For example, a value of 66 decima would be sent as a single byte with a hex value of 42. Thisis equivaent
to sending the ASCII character “B”. It is entirdly different than sending the two printable ASCII characters

If a numeric parameter is limited to a value of zero or one, it may be sent as a single byte with a vaue of 00
or 01 hex (NUL or SOH), or it may be sent asasingle printable ASCI| character “0” or “1” (30 or 31 hex).

Spaces are used when documenting escape sequences to increase readability. The spaces within the
sequences are for readability only; they are not part of the sequences themselves. Characters that gppear in
italics (such as ‘n” and “nl n2” above) are not sent to the printer as is, they are used as a place holder
indicating thet some vaue must be supplied.

Multiple character strings without intervening spaces typically represent control codes. For example, BS is
the Backspace control code (08 hex), not the two characters “B” and “S’ (42 and 53 hex). An ASCII
Control Code Table is provided an page 109 for your convenience. If you have any doubt about how to
interpret a documented control code or escape sequence, refer to the hex representation in the provided
example This should darify any ambiguity. The examples may aso be helpful when analyzing a hex dump
(see Hex Dump chapter) printed by the printer.

Column and line numbers begin & zero, not a one. Keep thisin mind when setting tabs, margins, etc.

Printek emulation was developed to dlow access to the full range of hardware festures available in the
Printek FormsPro, FormsMaster and PrintMaster series printers. Other emulations typically support some
character pitches, but not all character pitches. They do not alow the 10 different form setups to be selected
via software, or alow graphics of every possble densty to be printed. Printek emulation supports al of
these features, and more, in one place. This makes Printek emulation the most powerful emulation available
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in the printer.  We encourage you to take full advantage of al the unique festures avalable in Printek
emulation. After dl, these features are the reason you purchased your Printek printer.

The most common reason for using Printek emulation is to sdlect a different form setup (and thus change
tractors). Many users switch to Printek emulation (using the ESC ESC 7 sequence), load anew form (using
the ESC L n sequence), and then return to their standard emulation (using the ESC ESC n sequence). If
you normaly use Epson emulation, please note that the Epson sequence ESC EM n alowsForm 0, 1, or 2
to be sdlected without switching to Printek emulation.
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Control Codes and Escape Sequences
Grouped by Function

Communications

End of Text ETX

If “ETX/ACK” is st to “On” in the interface setup menu, then receipt of an ETX causes the printer to
transmit an ACK to the host compuiter.

Since the ETX may be alegd vaue within an escape sequence, it is the user's responsibility to ensure thet an
ETX used for data handshake is not sent within an escape sequence. The user must dso ensure that the
maximum block size or the number of blocks sent & one time does not exceed the input buffer sze of the
printer.

ETX/ACK handshake is available only with serid 1/0.

Control code: ETX

Hexadecimd: 03

Deselect Printer DC3
(or) XOFF

Desdects the printer. Use of this command is discouraged, because the printer will remain offline until an
operator presses the ONLINE button on the control panel.

Control code: DC3
Hexadecimd: 13
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Character Size

Set Character Spacing ESC SPn

Sets character spacing in decipoints (n/720 of an inch). Overrides the’ Characters/Inch” vaue in the forms
menu. Supported values are shown in the following table.

n Character Sze
72 10 cpi

60 12 cpi

54 13.3 cpi

48 15 cpi

43 16.74 cpi

42 17.14 cpi

36 20 cpi

Example: The following escape sequence will sdlect 10 cpi character spacing.

Escape Sequence: ESC SP 72
Hexadecimd: 1B 20 48
Double-Wide M ode ESCW n

Sdects double-wide mode for n=1, or cancels for n=0. Double-wide mode doubles the width of al
characters, but does not affect character height. ESC S 3 may be used to sdlect double-high mode.

Example: The following escape sequence will select double-wide mode.

Escape Sequence: ESC W 1
Hexadecimd: 1B 57 31
Select Script M odes ESC Sn

Sdects norma character height for n=0, subscript mode for n=1, superscript mode for n=2, or double-high
mode for n=3. Thisis shown in the following table.

Script Mode
Script modes off

Subscript
Superscript
Double high

W NP OIS

Subscript mode will print characters about half the norma height in the bottom half of the norma cheracter
cdl.  Superscript mode will print characters about haf the norma height in the top haf of the normd
character cell. Double-high mode doubles the height of dl characters. These modes are mutudly exclusive,
and none of them affect character width.
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Example: The following escape sequence will sdlect double-high mode.

Escape Sequence: ESC S 3
Hexadecimd: 1B 53 03

Character Attributes

Emphasized Mode ESCEn

Sdects emphasized mode for n=1, or cancds for n=0. Emphasized mode makes characters bolder by
printing an extra dot to the right of each dot normally found in the character matrix. This will cut the print
gpeed in hdf, but will not require an additiona pass of the print head. Overrides the “Impact Force’ vauein
the forms menu.

Example: The following escape sequence will select emphasized mode.

Escape Sequence: ESC E 1
Hexadecimd: 1B 45 31
Double-Strike Mode ESCDn

Sdlects double-gtrike mode for n=1, or cancels for n=0. Double-strike mode makes text bolder by printing it
twice. Thiswill cut the print speed in half, because an additiond pass of the print head will be required.

Example: The following escape sequence will select double-strike mode.

Escape Sequence: ESC D 1
Hexadecimd: 1B 4 31
Underline Mode ESC _n

Sdects underline mode for n=1, or cancels for n=0. This mode provides continuous underlining for al
characters, including spaces.

Example Thefollowing escape sequence will turn underlining on.

Escape Sequence: ESC _ 1
Hexadecimd: 1B 5F 31
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Character Sets

Select Font ESCFn

Sdect font n according to the following table.

n Font
0 Epson FX Draft
1 Epson FX Letter Quality
2 Proprinter PC Draft
3 Proprinter PC Letter Quality
10 EBCDIC Draft
11 EBCDIC Letter Qudity
12 OCR-A Opticd Quality
13 OCR-B Optica Qudlity
32 Epson FX Fest Draft
33 Epson FX Draft
34 Epson FX Letter Quality
36 Proprinter PC Fast Draft
37 Proprinter PC Draft
38 Proprinter PC Letter Quality
a4 PC Latin Il (Slavic) Fest Draft
45 PC Latin Il (Savic) Draft
46 PC Latin Il (Savic) Letter Qudit
64 EBCDIC Fast Draft
65 EBCDIC Draft
66 EBCDIC Letter Qudity
71 OCR-A Opticd Quality
75 OCR-B Optical Qudlity

Overrides the “Font” vaue in the forms menu. If the specified font is not ingtdled, the “Font” vaue in the
forms menu will be used to sdlect the defaullt font.

Example: The following escape sequence will sdlect the OCR-B Optical Qudlity font.

Escape Sequence: ESC F 75
Hexadecimd: 1B 46 4B
Print Single Char acter ESC\n

Prints the character n from the selected font. This sequence may be used to print a character that is normally
treated as a control code.

Example  The following escape sequence will print a left arrow, if a Proprinter font is sdected. This
character is normally not printable, sinceit is trested as the ESC control code.
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Escape Sequence: ESC \ ESC

Hexadecimdl: 1B 5C 1B

Line Pitch

Set Line Spacing to n/288" ESCLFnN

Sets the line spacing to n/288 of an inch per line. @ n3 255. Overrides the “Lines/Inch” vaue in the forms
menu.

Example: The following escape sequence will set line spacing to 1/6 of an inch per line (6 Ipi).

Escape Sequence: ESC LF 48
Hexadecimd: 1B OA 30

Horizontal Position

Carriage Return CR

Causes the current line to be printed, and then sets the current print position to the left margin. If “Auto LF’
isset to “On” in the interface setup menu, aline feed will dso be performed.

Control code: CR
Hexadecimd: oD
Backspace BS

Causes the current line o be printed, and then moves the current print position one space to the left. The
actua distance moved depends on the current character spacing. Backspacing can be done up to, but not
beyond, the Ieft margin.

Control code: BS
Hexadecimd: 08

Vertical Position

Line Feed LF

Causes the current line to be printed, and then advances the paper one line & the current line spacing.  If
“Auto CR” isset to “On” in the interface setup menu, a carriage return will aso be performed.

Control code: LF
Hexadecimd: 0A
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ReverseLine Feed ESC»

Causes the current line to be printed, and then retracts the paper one line at the current line spacing. If “Auto
CR” isset to “On” in the interface setup menu, a carriage return will aso be performed.

Escape Sequence: ESC 7
Hexadecimd: 1B 5E

Form Length and Form Feed

Form length is the distance from the top of the form to the bottom of the form. A form feed will advance the
paper to the top of the next form. Some programs do not send form feeds. Instead, they count line feeds,
and send the appropriate number of line feeds to fill out the page. The usua rationd is thet the program is
then in complete control of form length, and will work on any printer without requiring the correct form length
to be set. However, the correct form length should aways be set with the control pandl setup. Even if the
program does not use form feeds, the printer will autometicaly scroll a completed form up to the tear bar to
be torn off. This automatic scroll is based upon form length. The essiest way to st form length is via the
“Form Length” value in the forms menu, so it will be correctly set for everyone using the form. If correct
form length cannot be guaranteed from SETUP, then each program should set the correct form length.

Set Form Length in Lines ESC FF n

Sets the form length to n lines a the current line spacing. 13 n® 255. Maximum form length is 37.9 inches.
Invaid form lengths will beignored. Overrides the “Forms Length” vaue in the forms menu.

For example, an 11 inch form contains 66 lines a 6 LPI, but 88 linesa 8 LPI. If line spacing is changed
after setting the form length, the physical form length (in inches) will not be changed.

Resets top of form to the current position, so it iswise to be at top of form before setting form length. Issuing
aform feed will guarantee this. Vertica margins are cleared.

Example: The following escape sequence will st form length to 66 lines. At 6 LP, thiswill result in aform
length of 11 inches.

Escape sequence: ESC FF 66
Hexadecimd: 1B 0C 42
Form Feed FF

Causes the current line to be printed, and then advances the paper to the top of the next form. If atop
margin is s, printing will continue at the top margin. Setting “Host FF a TOF’ to “No” in the interface
setup menu alows a form feed to be ignored if the paper is dreedy a top of form. If “Auto CR” is st to
“On” in the interface setup menu, a carriage return will aso be performed.

Control code: FF
Hexadecimd: oC
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Horizontal Tabs

Default horizontal tab stops are set a every eighth column, i.e. column 8, 16, 24, 32, 40, etc. The default tab
stops are associated with columns, not absolute physical positions. Changing character spacing will change
the physical position of the default tab stops.

User defined horizonta tab stops are associated with absolute physica positions, not with columns. The tab
stops are st relative to the current character spacing, but subsequent changes in character spacing will not
affect the physical postion of the tab stops (except that the position will be rounded up to the closest
character boundary).

Horizontal Tab HT

Advances to the next horizontd tab stop. If no tab stop exists between the active column and the right
margin, the HT will be ignored. Default tab stops are st &t every eighth column, i.e. column 8, 16, 24, 32,
40, etc. Different tab stops may be set with ESC HT.

Control code: HT
Hexadecimd: 09
Set Horizontal Tab Stops ESC HT n1n2 ... nx NUL

Clears dl currently set horizonta tab stops, and sets new tab stops at column nl, n2, n3, etc. 13 nd 255.
The tab stops must be presented in ascending order. The NUL character, or any tab stop vaue less than the
preceding one, terminates the sequence. The tab stops are set relative to the current character spacing, but
subsequent changes in character spacing will not affect the physical position of the tab stops (except that the
position will be rounded up to the closest character boundary). Theleftmost column is column zero.

Default tab stops are set a every eighth column, i.e. column 8, 16, 24, 32, 40, etc. The tab stops set by
ESC HT will replace the default tab stops. ESC HT NUL will clear dl tab stops, leaving no tab stops set.
The default tab stops are restored by ESC R.

Example  The following escape sequence will st horizontd tab stops at hdf inch intervals, if character
spacing is currently 10 cpi.

Escape Sequence: ESC HT 5 10 15 20 25 30 NUL
Hexadecimd: 1B 09 05 OA Of 14 19 1E 00
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Vertical Tabs

Vertical tab stops are associated with absolute physica positions, not with lines. The tab stops are set
reldive to the current line spacing, but subsequent changes in line spacing will not affect the physica position
of thetab stops.

Vertical Tab VT

Causes the current line to be printed, and then advances the paper to the next vertical tab stop. If no vertical
tab stops are s&t, then aline feed is done instead. If “Auto CR” isset to “On” in the interface setup menu, a
carriage return will aso be performed.

Control code: VT
Hexadecimd: OB
Set Vertical Tab Stops ESC VT nln2..nx NUL

Clears dl currently set vertical tab stops, and sets new tab stops at line nl, n2, n3, etc. 13 n® 255. Thetab
stops must be presented in ascending order. The NUL character, or any tab stop value less than the
preceding one, terminates the sequence. The tab stop settings are based on the current line spacing.
Changing the line spacing after the tab stops are set will not affect the position of the tab stops. The firgt line
isline zero.

ESC VT NUL or ESC R will clear dl currently set verticd tab stops, leaving no vertical tab stops set.

Example: The following escape sequence will set vertical tab stops et line 6, 12, and 24. If line spacing is
currently 6 Ipi, thiswill result in tab stops one inch, two inches, and four inches from the top of the form.

Escape Sequence: ESC VT 6 12 24 NUL
Hexadecimd: 1B OB 06 OC 18 00

Horizontal and Vertical Tabs

Reset Horizontal and Vertical Tab Stops ESCR

Clears dl currently set horizontal tab stops, and restores the default horizontal tab stops. Default horizontal
tab stops are set at every eighth column, i.e. column 8, 16, 24, 32, 40, etc. Clears al currently set vertica
tab stops.

Escape Sequence: ESC R
Hexadecimd: 1B 52

100



Printek Emulation

Horizontal Margins

Printing is dlowed only within the left and right margins  Exceading the right margin will cause line wrap,
Setting the current print position to the left margin and advancing the paper oneline.

Set Left and Right Margin ESCH nln2

Sets the left margin to column nl and the right margin to column n2 at the current character spacing.
03 n13 255, 0® n23 255. If character spacing is changed after setting the margins, the position of the margins
will not change.

The left margin is inclusive, but the right margin is exdusive. For example, a left margin & column 10 il
dlows a character to be printed in column 10. A right margin a column 75 alows a character to be printed
in column 74, but not in column 75.

The leftmost column is column zero. The left margin must be left of the right margin and 2 13.4 inches. The
right margin must be right of the left margin and 2 13.6 inches. Invalid marginswill beignored. Overridesthe
“Left Margin” and “Right Margin” vaues in the forms menu.

Example: The following escape sequence will set a one inch Ieft margin, and will set aright margin 7.5 inches
from the left edge of the form, if character spacing is currently 10 cpi. For astandard 8.5 inch wide form, this
would result in aoneinch right margin.

Escape Sequence: ESC H 10 75
Hexadecimd: 1B 48 O0A 4B
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Vertical Margins

Printing is alowed only within the top and bottom margins. Exceeding the bottom margin will set the current
lineto the top margin of the next form.

Set Top and Bottom Margins ESCV n1n2

Sets the top margin to line nl1 and the bottom mergin to line n2 at the current line spacing. G n13 255,
03 n23 255. If line spacing is changed after setting the margins, the position of the margins will not change.
Vertical margins are cleared by ESC FF n.

The top and bottom margins are both inclusve. For example, a top margin &t line 6 gill dlows text to be
printed on line 6, but not on line 5. A bottom margin & line 59 tll dlows text to be printed on line 59, but
not on line 60.

The firgt line is line zero. The top margin must be above the bottom margin.  The bottom margin must be
beow the top margin. The margins cannot exceed the form length. Invalid margins will be ignored.
Overrides the “Top Margin® and “Bottom Margin” vaues in the forms menu.

Example: The following escape sequence will set atop margin & line 6, and will set a bottom margin &t line
59. For agtandard 11 inch form with 6 Ipi line spacing, this would result in one inch top and bottom margins.

Escape Sequence: ESC V 6 59
Hexadecimd: 1B 56 06 3B
Graphics

Graphics mode gives the user complete control over every dot position on the paper. Graphics may be
printed with various horizontal densities from 60 to 240 dpi, and averticd density of 72 dpi.

Each byte of graphics data represents a vertical column of eight dots, with the MSB (most significant bit)
corresponding to the top wire of the print head. Turning a bit on causes a dot to be printed. The bit values
corresponding to each wire of the print heed are shown below:

wirel 128 (80 hex)
wire2 64 (40 hex)
wire3 32 (0h)
wire4 16 (10hex)
wire5 8 (08he)
wire 6 4 (M4he)
wire7 2 (02hex)
wire8 1 (01hex)

The appropriate bit values are added together to fire the desired wires. For example, abyte of graphics data
with the value 128 (80 hex) will fire the top wire, wire 1. A vaue of 192 (CO hex) will fire the top two wires,
wiresland 2. A vaueof 11 (0B hex) will firewires5, 7 and 8.
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Each graphics sequence contains two bytes (n1 and n2) that specify how many bytes of gragphics data follow.
N2 can pecify values up to 255. If that is sufficient, then nlisjust set to zero. For values greater than 255,
nl comesinto play. The nl byte specifies multiples of 256. For example, to specify 520 bytes of graphics
data, use n2 = 8 and n1 = 2. The bytes of graphics data are strung together to create a grgphics line that is
dght dots high, and (n1 x 256) + n2 dots long. Be sure to provide the amount of graphics data that you
specify, because the printer will not leave graphics mode until it has accepted the specified number of data

bytes.

If “DataBits’ isset to “7” in the interface setup menu, beware of potentia problems in graphics mode. Since
the MSB (most sgnificant bit) will aways be turned off, it will not be possible to fire the top wire of the print
head. Worse yet, the value of nl or n2 may be changed. For example, if n2 specifies 200 bytes of data,
and its MSB is turned off, the printer will only expect 72 bytes of data. It will exit grgphics mode, and then
try to print the remaining 128 bytes of graphics data as normd text characters. The result will surely not be
pretty. To avoid such problems the use of an 8-bit I/O interface for printing graphics is highly
recommended.

The normal graphics modes alow every dot to be printed. High speed graphics will print twice as fagt, but
will not alow consecutive dots to be printed.

m DPI Graphics ESC * mnln2 data

Sdects eight wire graphics of density m aslisted in the following table for (1 x 256) + n2 columns of data.

m Density
6 240 dpi
7 240 dpi high speed
8 180 dpi
9 180 dpi high speed
10 144 dpi
11 144 dpi high speed
12 120 dpi
13 120 dpi high speed
14 102.86 dpi
15 102.86 dpi high speed
16 90 dpi
17 90 dpi high speed
18 80 dpi
19 80 dpi high speed
20 72 dpi
21 72 dpi high speed
22 65.45 dpi
23 65.45 dpi high speed
24 60 dpi
25 60 dpi high speed

NOTE: Horizontd movement of the printer's print head is measured in intervals of 1/720 of an inch. Every
supported graphics dendity above is an integral multiple of this resolution. For example, at 60 dpi, dots may
be printed every 12/720 of aninch.
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Example: The following escape sequence will print four bytes of graphics dataat 72 x 72 dpi. The resulting
figure will resemble a square, since the horizonta and vertica dengity are the same. If some other density is
chosen, the figure will resemble arectangle.

Escape Sequence: ESC * 20 0 4 < < < <
Hexadecimd: 1B 2A 14 00 04 3C 3C 3C 3C
m DPI Graphics ESC #mnln2 data

Sdects eight wire grgphics of density m aslited in the following table for (N1 x 256) + n2 columns of data.

_m Densty
90 90 dpi
100 100 dpi
135 135 dpi
150 150 dpi

NOTE: Horizontal movement of the printer's print head is measured in intervas of 1/720 of an inch. The
supported graphics dengties above may not be an integral multiple of this resolution. For example, a 150
dpi, dots may be printed every 4.8/720 of an inch. The printer is not redlly capable of printing dots every
4.8/720 of aninch. It will print the dots as accurately as possible, with some at 4/720 of an inch and some at
5/720 of aniinch. The overall average will be 4.8/720 of aninch.

Example: The following escape sequence will print five bytes of graphics data a 150 dpi. The resulting
figure will resemble a backdash character, “\".

Escape Sequence: ESC # 150 O 5 64 32 16 8 4
Hexadecimd: 1B 23 9% 00 05 40 20 10 08 04

Printer Controls

Bell BEL

Causes the printer's bell to sound.

Control code: BEL
Hexadecimd: 07
Unidirectional Mode ESCUn

Sdects unidirectiond mode for n=1, or bidirectiond mode for n=0. Printing is normaly bidirectiond.
Unidirectiond printing provides more accurate positioning, but causes lower throughput.

Example: The following escape sequence will force unidirectiond printing.

Escape Sequence: ESC U 1
Hexadecimd: 1B 55 31
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Automatic Modes ESCAnN
Sdlects automatic modes according to the following table.

Mode

Automatic modes off
Automatic carriage return
Automatic line feed

Both (1 and 2)

W NP OIS

Automatic carriage return mode causes the printer to autometically perform a carriage return (CR) for each
line feed (LF), verticd tab (VT), or form feed (FF) that it receives. Overrides the “Auto CR” vaue in the
interface setup menu.

Automatic line feed mode causes the printer to automatically perform aline feed (LF) for each carriage return
(CR) it receives. Overridesthe “Auto LF” vaue in the interface setup menu.

Example: The following escape sequence will sdlect automatic carriage return mode.

Escape Sequence: ESC A 1
Hexadecimd: 1B 41 01
Auto Cut ESCBn

Sdlects Auto Cut On for n=1, or Auto Cut Off for n=0 for the currently sdected form if the optiona Printek
FormsCuiter isingaled. When Auto Cut is turned on, the FormsCutter will automaticaly cut off each form
asit is gected from the printer.

Example: The following escape sequence will sdlect Auto Cut = On.

Escape Sequence: ESC B 1
Hexadecimd: 1B 42 31
Cut Form ESCC

Ejects the current form and cutsit off if the optional Printek FormsCuitter isingtalled.

Escape Sequence: ESC C
Hexadecimd: 1B 43
Reset ESC @

Ddetes dl data on the current line and initidizes the printer to the default settings for the current form.

Restores the default horizontal tab stops. Default tab stops are set at every eighth column, i.e. column 8, 16,
24, 32, 40, etc.

Resets top of form to the current position, o it is wise to be a top of form before performing this reset.
Issuing aform feed will guarantee this

See the chapter on Printer Reset Conditions for more information.
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Escape Sequence: ESC @
Hexadecimd: 1B 40

Forms and Tractors

The FormsPro 4503se and FormsMaster 8003se contains three sets of paper tractors (front, center, and
rear). Itispossible viasoftware, to change to a different form that is set up to use any set of tractors. With
the FormsMaster 8003<e printer it is even possible to use some combinations of tractor paths for longer print
jobs.

The “Trector Path” vaue in the forms menu specifies “Front”, “Center”, “Rear”, “Center+Rear”, or
“Front+Center+Rear” (abbreviated “Frnt+Cntr+Rear”) for each form thet is defined. When a form is
selected, the associated set(s) of tractorsis also automatically selected.

Load Form ESCLn

Causes the current line to be printed, and then loads paper and form parameters for formn. 02 n2 9. If form
n is dready loaded, this sequence is ignored. If not, the current form will be unloaded, the parameters for
formn will be sdlected, and the printer will go offline to wait for the operator to ingtal the new form and place
the printer back online. In the FormsPro 4503se and FormsMaster 8003se the same happens unless
secting formn aso sdlects a different paper path. In that case, the current form is unloaded, the tractors are
moved to engage the new path, the new form is loaded, and printing may continue. If the selected form hed
not been previoudy loaded in that path (see the FormsPro 4000se or FormsMaster 8000se Series
Operator’s Manual), then the printer will go offline until an operator hasloaded the form.

The printer will not unload the current form if aprevioudy printed form has not been torn off. Inthis case, the
printer will go offline, sound the bell, and display the message’ Too Much Peper to Unload”. When an
operator tears off the paper and places the printer back online, the printer will unload the current form and
continue.

If the printer is unable to load the new form, it will sound the bell and display the message’No Paper to
Load” and go offline to wait for an operator to clear the error.

Example The following escape sequence will load form 2.

Escape Sequence: ESC L 2
Hexadecimd: 1B 4C 32
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Emulations

Select Software Interfacen

Sdlects the software interface n according to the table below.

~No o~ wWNRE OIS

Do A

®

Overridesthe “Emulation” vaue in the interface setup menu.

Software Interface

Test (reserved for factory use)
ANSI X3.64 Emulation
Epson FX Emulation

Bar Code Mode (optional)
IBM Proprinter Emulation
DEC LA120 Emulation

TTY Emulation

Printek Emulation

Remote Setup Mode
Genicom 3840

Genicom 3410

Previoudy Sdlected Emulation
Previoudy Sdlected Emuletion
Default Emulation

ESCESC n

A numeric vaue for n may be specified in two different ways, with equivaent results  a single byte with a

vaue of 00to 07 hex, or asingle printable ASCII character “0” to “7” (30 to 37 hex).

If more than one emulation has been sdected, ESC ESC ? will return to the previoudy sdlected emulation.
Thisis particularly useful when the previous emulation is unknown. Please beware that the memory (stack) is

only one level deep.

ESC ESC @ will return to the default emulation, as specified by the “Emulation” value in the interface setup

menu.

This chepter describes Printek emulation. If a different interface is selected, the control codes and escape

sequences described in this chapter will no longer be applicable.

Example: The following escape sequences will select Printek emulation, load form one, and then return to the

previous emulation.

Escape Sequence:
Hexadecimd:

ESC ESC 7 ESC
1B 1B 07 1B

ESC ESC ?
1B 3F

107



Printek Emulation

Control Codes and Escape Sequences

Sorted Alphabetically

BEL
BS
CR
DC3

ESC # mnl n2 data

ESC %

ESC* mnl n2 data

ESC @
ESCAnN
ESCB n
ESCC
ESCDn
ESCEn
ESCESC n
ESCFn
ESC FFn
ESCGn
ESCH nl1n2

ESCHTnln2..

ESCIn
ESCLnNn
ESCLFn
ESCR
ESCSn
ESC SPn
ESCUn
ESCV nl1n2

ESCVTnln2..

ESCW n
ESC\n
ESCA
ESC n
ETX

FF

HT

LF

VT
XOFF
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nx NUL

nx NUL

Bdl

Backspace

Carriage Return

Desdlect Printer

m DPI Grgphics

Line Feed Boundary

m DPI Graphics

Reset

Autometic Modes

Auto Cut Mode

Cut Form

Double-Strike Mode
Emphasized Mode

Sdlect Software Interface n
Sdlect Font

Set Form Length in Lines
Modify Print Head Gap
Set Left and Right Margin
Set Horizontal Tab Stops
Set Print Head Force
Load Form

Set Line Spacing to n/288”
Reset Horizontal and Vertical Tab Stops
Select Script Modes

Set character Spacing
Unidirectiond Mode

Set Top and Bottom Margins
Set Verticd Tab Stops
Double-Wide Mode

Print Single Character
Reverse Line Feed
Underline Mode

End of Text

Form Feed

Horizonta Tab

Line Feed

Vertical Tab

Desdlect Printer



GENICOM 3840 AND 3410 ANSI EMULATION

Introduction

This section describes the control codes and escape sequences comprising Genicom 3840 and 3410 ANS|
emulaion. This emulation may be selected by setting “Emulation” to “Genicom 3840 or 3410 ANS” in the
gppropriate interface setup menu, or via software with the ESC ESC < (3840) or ESC ESC = (3410)
sequence. While this emulation is selected, control codes and escape sequences from other emulations are
not available.

Control codes and escape sequences are used to control printer operation. An ASCII control code is a
single character in the range 00 hex through 1F hex, and 7F hex. The ESC (Escape) control code (1B hex)
is used to introduce character strings called escape sequences, which provide an extension of the commands
available with ASCII control codes.

Many ANSI escape sequences begin with atwo character Control Sequence Introducer (CSl), Escape Left
Square Bracket (ESC [, 1B 5B hex). If 8-hit datais selected via control pand setup, these two characters
may be replaced by a single character CSl, 9B hex. The sequences are dways documented in this section
with the two character CSl ESC |), because this format seems to be much more common, and works
equaly well with 7-bit or 8-bit data.

Some escape sequences accept one or more numeric parameters. A numeric parameter is a decima number
represented by a string of ASCII decimd digits (“O” through “9”). Leading zeros may be supplied, but are
not necessary. Due to implementation condraints, the largest vaue that can be accepted is decimal 255.

Larger vaueswill be tregted as zero. Omitting a numeric parameter is equivaent to supplying avaue of zero.

If a sequence accepts one numeric parameter, it will be represented as“p”. If a sequence accepts more than
one numeric parameter, they will be represented as “pl; p2; ... px”. Notethat multiple numeric parameters
are separated by a semicolon.

Most ANSI escape sequences will assume one of the following formats

ESCf (no numeric parameters)
ESCnf (one numeric parameter)
ESC p1; p2; ... px f (two or more numeric parameters)

The ‘f” @ the end of the escape sequence represents the find character. It terminates the sequence, and
specifies the function to be performed.

Spaces are used when documenting escape sequences to increase readability. The spaces within the
sequences are for readability only; they are not part of the sequences themselves. Characters that gppear in
italics (such as “p” and “f” above) are not sent to the printer asis, they are used as a place holder indicating
that some value must be supplied.

Multiple character strings without intervening spaces typically represent control codes. For example, BS is
the Backspace control code (08 hex), not the two characters “B” and “S’ (42 and 53 hex). An ASCII
Control Code Table is prvided on page 152 for your convenience. If you have any doubt about how to
interpret a documented control code or escape sequence, refer to the hex representation in the example.
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This should darify any ambiguity. The examples may aso be hepful when andyzing a hex dump (see Hex
Dump chapter) printed by the printer.

Some escape sequences refer to the active column or active line. The active column is the column where the
next character will be printed. Printing a character or a space will increment the active column.  The active
lineisthe line where the next character will be printed. A line feed will increment the active line. Column and
line numbers begin at one, not at zero.
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Control Codes and Escape Sequences Grouped by
Function

Communications

End of Text EXT

If “ETX/ACK” is st to “On” in the serid interface setup menu, then receipt of an ETX causes the printer to
tranamit an ACK to the host computer.

Since the ETX may be alegd vaue within an escape sequence, it is the user's responsibility to ensure thet an
ETX used for data handshake is not sent within an escape sequence. The user must aso ensure thet the
maximum block size or the number of blocks sent at one time does not exceed the input buffer sze of the
printer.

ETX/ACK handshake is available only with serid 1/0.

Control code: EXT
Hexadecimd: 03

Character Size

ANSI Oversized Font ESC [(pv); (ph)<SP>B
Set Character Size

Sets the scaling of the oversize characters in percentage points. Pv is the vertical expansion, and Ph is the
horizontal. The base font is a 10-point font. These settings are non+volatile, and should be set once before
using the oversize font.

Differences from Genicom 3840 and 3410:
All Oversized Character festures are supported. Expanded Mode is not supported in this printer.

Softwar e Options That Affect Oversized Printing
Software Options are selected under the FormsPro, FormsMaster or PrintMaster series printer front panel
Setup feature. These settings are non-volatile. One of these options affects Oversized Mode:

OPTIONS MENU Possible Values
Top of Oversized On/ Off

When enabled, the verticd position on exiting oversized mode places the text basdline for subsequent printing
0 the top of the next character printed will dign with the top of the overszed character cdl.
When disabled, the paper advances 1/8 inch on exiting oversized mode. Line/Character Spacing
ESC[(p1);(p2)<SP>G
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Sets the vertica and horizonta pitch in decipoints. Parameter (pl) is the spacing between lines and (p2) is
the spacing between characters. Unspecified parameters remain et their current values. This command does

not affect oversized printing selected by ESC [1t.

Character Set

Font And Print Modes

Sdlects print modes and fonts

P1 Printing Mode

0 normd printing — resets al modes
1 st bold print

4 st underline

5 st doublewide

10 and 11 DF

12 LQ

13 DF

14 LQ

15 Itdic DF

16 ItdicLQ

17 Itdic DF

18 ItdicLQ

19 Wide DF

22 cancel bold

24 cancd underline
25 cancel doublewide

Example: st bold print

Escape Sequence: ESC [ 1 m
Hexadecimdl: 1B 5B 31 6D

Partial Line Down (Subscript)

Moves paper ¥z line below the current line for subscript printing.
If 8-bit control code processing is enabled then

Control Code:  PLD

Hexadecimd: 8B

Subscript Printing

ESC [(PL);-..(pr)m

PLD

ESCK

Moves paper Y2 line below the current line for subscript printing. ESC K is aso used to return to the origina

linefollowing ESC L (superscript).
If 8-bit control code processing is enabled then.
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Escape Sequence: ESC K
Hexadecimd: 1B 4B
Superscript Printing PLU

Moves paper %2 line above the current line for superscript printing.
If 8-bit control code processing is enabled then.

Control Code:  PLU
Hexadecimd: 8C
Superscript Printing ESCL

Moves paper ¥z line above the current line for superscript printing. ESC L is aso used to return to the
origind line following ESC K (subrscript).

If 8-bit control code processing is enabled then.

Escape Sequence: ESC L
Hexadecimd: 1B 4C

NOTE: The patia line up does not respect top of form; thet is, following a form feed, ESC L causes a
partid line movement upward. Also, partid line down does not respect bottom of form; thet is, when printing
thelagt line on the form, ESC L causes apartid line movement downward.

CAUTION: When printing the lagt line on aform, do not send aline feed (LF) code to move directly from
superscript to subscript. The LF code will be acted upon as the bottom of form terminator.

Horizintal Position

Carriage Return CR

Initiates printing and returns the current print position to the left margin.

Control Code: CR
Hexadecimd: oD
Backspace BS

Prints the datain the print buffer, then moves the print position one character position to the left.

Control Code: BS

Hexadecimd: 08

Set AutoCRONLF ESC [(p)h
P effect

20 auto CRonLF
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Control Code: ESC [ 2 0 h
Hexadecimdl: 1B 5B 32 30 68
Reset Auto CR ON LF ESC [(p)!

Resets mode set by ESC [20h.

Example: reset auto CRon LF

Control Code: ESC [ 2 0 |
Hexadecimd: 1B 5B 32 30 6C
Horizontal Position Backwards ESC [(p)i

Moves the horizontal position (p) decipoints left of the current position.

Actua distance between symbols separated by this command is the argument (p) minus the current horizonta
pitch (text of graphics). For example, if you print an uppercase E at 10 cpi, move backwards by (p), and
print another uppercase E, then the distance between leading edges of the two characters is (p) — 72
decipoints. If you print graphics at 72 dpi, move backwards by p, and print another grgphics column, then
the distance between the two graphics columnsis (p) — 10 decipoints.

This command enables printing Ieft of the left margin. Any data located left of the Ieft print reference is
discarded.

Example: ESC [1080] moves the horizontal position back by 1.5 inches.

Control Code: ESC [ 1 0 8 0 j
Hexadecimdl: 1B 5B 31 30 38 30 6A
Horizontal Position Absolute ESC [(p)

Causes the print position to move (in decipoints) a specified distance from the left print reference.

Example: ESC [1080°

Control Code: ESC [ 1 0 8 0 '
Hexadecimdl: 1B 5B 31 30 38 30 60
Horizontal Position Relative ESC [(p)a

Advances the current print position by the distance specified. Parameter p is specified in decipoints (720
decipoints = 1 inch).

Example: ESC [1080a advancesthe print position 1.5 inches

Control Code: ESC [ 1 0 8 0 a
Hexadecimdl: 1B 5B 31 30 38 30 61
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Vertical Position

Line Feed ESC D

Causes the current line to be printed and then advances the paper one line at the current line spacing. If
“Auto CR” isset to “On” in the interface setup menu, a carriage return will aso be performed.

Control Code: LF

Hexadecimal 0A

Escape Sequence: ESC D

Hexadecimd: 1B a4

Index IND

Advances the paper to the next line. The current column is not changed, regardless of the status of auto CR
onLF.

Control Code: IND
Hexadecimd: 84
Next Line ESCE

Causesthe current line to be printed, and then sets the current print position to the left margin and performsa
linefeed. Equivaent to acariage return (CR) line feed (LF) combination.

Control Code: NEL

Hexadecimd: 85

Escape Sequence: ESC E

Hexadecimd: 1B 45

Vertical Position Absolute ESC [(p)d

Moves the current print position to p decipoints from the top of the form.
The following example advances the paper to 2 inches below top of form.
Example: ESC [1440d

Escape Sequence: ESC [ 1 4 4 0 d
Hexadecimdl: 1B 5B 31 34 34 30 64
Vertical Position Relative ESC [(p)e

Advances paper p decipoints. This command enables printing below the bottom margin of the current form
and above the top margin of the following form. The example below advances the paper 4 ¥2inches.

Example: ESC [3060e

Escape Sequence: ESC [ 3 0 6 0 e
Hexadecimdl: 1B 5B 33 30 36 30 65
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Vertical And Horiztonal Position Absolute ESC [(p1); (p2)f

Moves the print position to any coordinate on the page. Coordinates are measured in decipoints. Parameter
pl isthe vertica coordinate, which is messured from the top print reference. Parameter p2 is the horizontal
coordinate, which is measured from the Ieft print reference. The computation of absolute positions is not
influenced by margin settings. Top and Ieft print references are adjustable from the control pandl. You can
print characters beyond the left, top, and bottom margin setting, but no printing is alowed beyond the right
margin.

EXAMPLE: ESC [1440;2160f

Prints the next character 2 inches from the top print reference and 3 inches from the I ft print reference.

Escape Sequence: ESC [ 1 4 40 ; 2 1 6 0 f
Hexadecimdl: 1B 5B 31 3434 30 3B 32 31 36 3066
Vertical Postion Backwards ESC [(p)k

Moves the vertical position backwards to (p) decipoints above the current position. The horizontal position
does not change.

If the target position is above the top margin, then the vertica position is the top margin. If no top margin is
st and the target position is above top-of-form, then the vertical position is top-of-form.

Note: The printer economizes verticd motion with vertica logic seeking, so this command may cause
reverse paper motion in some instances and not in others. Reverse paper motion can cause problems with
some forms.

Example: ESC [1080k moves the vertical position up by 1.5 inches.

Escape Sequence: ESC [ 1 0 8 0 k
Hexadecimdl: 1B 5B 31 30 38 30 6B

Horiztonal Tab

Horiztonal Tab HT

Causes the current print position to move to the next tab stop. If no tabs are set, then the current position
moves one space. If tab(s) are set but no tab(s) are set between the active print position and the right
margin, then following characters on the line are ether discarded or printed on the next line, depending on the
Status of auto wrap.

Control Code: HT
Hexadecimd: 09
Set Horiztonal Tab ESCH

If 8-bit control code processing is enabled then.
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Escape Sequence: ESC H
Hexadecimd: 1B 48
Set Horiztonal Tab Stop HTS

If 8-bit control code processing is enabled then.

Control Code: HTS
Hexadecimd: 88

Clear Tabs ESC [(P9)g

Ps effect

clear horizontd tab at current print position
clear vertical tab a current position

clear dl horizontdl tabs

clear dl verticd tabs

A WEF O

Example: Clear dl horizonta tabs

Escape Sequence: ESC [ 3 g
Hexadecimdl: 1B 5B 33 67
Set Horizontal Tabs At Certain Positions ESC [(p1)(p2);..(p22)u

Setsup to 22 stops at onetime. Thevalue of pl, p2, etc. are in decipoints (1 inch = 720 decipoints).

Sets tab stops at 1 inch and 4 inches. Exigting tab stops are not cleared. Margin settings have no effect on
the positions of tab stops.

Escape Sequence: ESC [ 7 2 0 ; 2 8 8 0 u
Hexadecimdl: 1B 5B 37 3230 3B 32338 38 30 75

Vertical Tab

Vetical Tab VT

Advances paper to the next verticd tab setting . If the current print postion is & or beyond the last tab
Setting, paper advances to the top of form. If no tabs are set, then VT is processed according to the status of
emulation option strap 14.

Control Code: VT
Hexadecimd: OB
Set Vetical Tab ESCJ

If 8-bit control code processing is enabled then

Escape Sequence: ESC J
Hexadecimd: 1B 4A
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Set Vetical Tab Stop VTS

If 8-bit control code processing is enabled then

Control Code: VTS
Hexadecimd: 8A
Set Vetical Tabs At Specified Positions ESC [(p1); (p2)..(p12)v

Sets vertical tabs a postions pl, p2, p3, etc. Up to 12 stops can be st at one time. Tab stops are
meesured in decipoints from the top print reference.

Example: Set tab stopsat 4 and 7 inches.
Escape Sequence: ESC [ 2 88 0 ; 5 0 40 v
Hexidemical: 1B 5B 32 3838 30 3B 35 30 3430 76

Forms Setup

For ms Setup ESC [(p1);(p2); (p3)r

Sets top of form and sets form length, as well as top and bottom margins, in decipoints. Parameter pl is
form length, p2 is the top margin, and p3 sets the length of white space between the basdine of the last
dlowed line and the end of the form. Any parameter not specified is assgned its default vdue. Maximum
form length is 15840 decipoints (22 inches).

Default Values

pl 7920 decipoints 11-inch form

p2  Odecipoints 0-inch top margin

p3  Odecipoints 0-inch bottom margin

Example:

Set 8-inch form length, one-inch top margin, one-inch bottom margin.

Escape Sequence: ESC [ 5 76 0 ; 7 2 0 ,; 7 2 0 r
Hexidemical: 1B 5B 35 3736 30 3B 3732 303 37 32 30 72
Margin Setup ESC [(p1);(p2)s

Sets the |eft and right margin in decipoints; pl is the left margin and p2 is the right. Distances are measured
from the Ieft print reference. This command takes effect following the next line terminator (you can't st
margins for the current line).

Example Set the left margin at 0.4 inch and right margin at 6.9 inches, making a 6.5 inch print line.

Escape Sequence: ESC [ 2 88 ; 4 9 6 8 s
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Hexidemical: 1B 5B 32 3838 3B 343936 3873

Form Feed FF
Advances the paper to the top margin on the next form.
Control Code:  FF

Hexidemica oC

Graphics

GraphicsMode ESC P(graphics) ESC \

Graphics mode gives the user complete control over every dot postion on the paper. Graphics may be
printed with 72 dpi horizonta density and 72 dpi vertical density only in this emulation.

Each byte of graphics data represents a vertica column of six dots, with the LSB (leest significant bit)
corresponding to the top wire of the print head. Turning a bit on causes a dot to be printed.

If you wanted to fire dl sSx wires, you would send a decima vaue of 63 (3F hex) (character '?). Byte values
0 through 31 are interpreted as control codes, so you have to add the value 64 decima to any byte vaue
between 0 and 31:

WEIGHT WIRE

1 1 ?

2 2 ?

4 3 ?

8 4 ?

16 5 ?

32 6 ?
DEC.VALUE | 65| 66| 68 | 72 | 80 32
CHARACTER | A| B | D | H| P | space

Each graphics sequence contains any number of bytes followed by the terminating sequence ESC \
(hexadecima 1B 5C).

Carriage returns and line feeds are recognized control characters while in grgphics mode.  Note thet line
feedsare at 12 LPI whilein graphics mode, and revert to their previous setting when graphics mode is exited.
Verticd Tabs and Horizonta Tabs are not recognized by this emulation.
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Graphics Density

ESC [(p1)q

Sets the graphics dengity.  The printer powers up with a graphics density of 72 x 72 dpi; changes are not

stored in NVRAM.

pl horizontal density
0 72 dpi
1 144 dpi
Escape Sequence: ESC
Hexadecimd: 1B

Printer Control

Bell
Causes the printer’s bell to sound.

Control Code: BEL
Hexadecimd: 07

Control Sequence Introducer

vertical density
72 dpi
72 dpi

[ 1 0 q
58 31 30 70

BEL

Csl

The CSl character is the control function introducer for the ANSI control sequence. Control sequences are
multi-character control functions that accept parameters.

Control Code: csl
Hexadecimd: 9B
Oversized Font/Bar Code Mode ESC [(pDt
pl effect
0 reset specia modes
1 seect overszed printing
3 select bar code

Oversized printing and bar codes are explained in separate chapters. Expanded printing is not supported.

Example: sdlect oversized printing

Escape Sequence: ESC [ 1 t
Hexadecimd: 1B 5B 31 74
Reset ESCc

Recdlls the user format presently assigned to the current paper path.

Escape Sequence: ESC ¢
Hexadecimd: 1B 63
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Paper Shear

Paper Shear ESC [(p1);(p2);<SP>{
Parameter p1 = 1 selects the paper shear.

Parameter p2 = 1 executes a cutting sequence: If the vertical position is not at top-of-form, thenaform feed
is executed. Peper is advanced to the shear position and cut. The shear position should be set from the
control panel so that paper is cut precisely at the perforation.

Escape Sequence: ESC [ 1 ; 1 SP {
Hexadecimdl: 1B 5B 31 3B 31 20 B

Printek Genicom ANSI Emulation And Genicom 3840 & 3410 ANSI
Mode Differences

The following functions in the Printek FP4000se, FM8000se and PM 850 series printers Genicom ANSI
Emulation have dightly different behavior than the Genicom 3840 or 3410 ANSI mode. In most cases,
these differences will not affect the direct drop in replacement by the previoudy mentioned Printek printers.

ANSI Bar Codes

ANSI Bar Codes ESC [(p1);(p2);...(p12)}
Set Bar Code Parameters

Programs al barcode parameters. Barcode Parameters are stored in non-volatile memory, and dl 12
parameters should be programmed once to ensure the desired results. Factory default is for Code 3 of 9.

Differences from Genicom 3840 and 3410:
pl - Bar Code Style

This printer supports the following styles

pl Style

0 Interleaved 2 of 5
4 Code 30f 9

13 UPC-A

16 Code 128 (subsets A, B and C)

p12 - Human Readable Font

Only the specid barcode font is supported.
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Software Options That Affect Barcodes

Software Options are sdlected under the FM8000se's front panel Setup festure. These settings are non-
volatile. One of these options affects barcodes:

OPTIONS MENU Item Description
Top of Barcode On/ Off

When enabled, the vertica position on exiting bar code mode places the text basdline for subsequent printing
0 the top of the next character printed will dign with the top of the barcode
When disabled, the basdine for subsequent printing is 0.1 inch below the bottom of the bar code.

Barcode Options

Bar code Options ESC]6:4;(p3);(p4)ESC \

Set Options

This command enables down-line control of options affecting barcodes and oversized charecters. These
settings are non-volatile, and can aso be set viathe Setup Mode a the front pand.

Differences from Genicom 3840:
Only these options are supported in this printer:

p4 = 25 (backup to top of oversized character)
p4 = 26 (backup to top of barcode)

All other equivaent options are available through the FP4000se, FM8000se and PM850 series front panel
Setup Mode.

Ignore Character

This feature is accessible through the OPTIONS MENU from the FP4000se, FM8000se and PM 850 series
printers front panel Setup Mode. Thisalows asingle 8 bit character to be discarded asit isreceived. Thisis
useful when the hogt gpplication is sending an unwanted control character, for example.

To use this fegture, refer to the printers Operation Manua and go to chapter Printer Configuration. Refer to
the OPTIONS MENU and turn “On” the Ignore Character feature.

Note: This feature should not be left active unless needed.
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Paper Path

Paper Path ESC [(p1)p

pl selects
10 unload current path and load rear path
12 unload current path and load front path
14 unload current path and load middle path

If you send a command to change paper paths and the target path is the current path, then the printer
executes aform feed.

Example: Unload the current path and load the rear path:

Escape Sequence: ESC [ 1 0 p
Hexadecimdl: 1B 5B 31 30 70

123



Genicom 3840 and 3410 ANSI Emulation

Emulations

Select Software Interfacen ESCESCn
Sdlects the software interface n according to the table below.

Softwar e I nterface

Test (reserved for factory use)
ANSI| X3.64 Emulation
Epson FX Emulation

Bar Code Mode (optional)
IBM Proprinter Emulation
DEC LA120 Emulation

TTY Emulation

Printek Emulation

Remote Setup Mode
Genicom 3840

Genicom 3410

Previoudy Sdlected Emulation
Default Emulation

~No o~ wWwNRE OIS

NI A T

®

Overrides the Emulation vaue in the interface setup menu.

A numeric vaue for n may be specified in two different ways, with equivdent results  a single byte with a
vaue of 00 to 07 hex, or asingle printable ASCII character “0” to “7” (30 to 37 hex).

If more than one emulation has been sdected, ESC ESC ? will return to the previoudy sdlected emulation.
Thisis particularly useful when the previous emulation is unknown. Please beware that the memory (stack) is
only one level deep.

ESC ESC @ will return to the default emulation, as specified by the “Emulation” value in the interface setup
menu.

This chapter describes ANSI X3.64 emuletion. If a different interface is sdlected, the control codes and
escape sequences described in this chapter will no longer be applicable.

Example: The following escape sequences will select Printek emulation, load form one, and then return to the
previous emulation.

Escape Sequence: ESC ESC 7 ESC L 1 ESC ESC 2
Hexadecimd: 1B 1B 07 1B 4C 01 1B 1B 3F
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Control Codes and Escape Sequences Sorted Alphabetically

BEL

BS

CR

Csl

ESCD

ESCE

ESCESCn

ESCH

ESCJ

ESC K

ESCL

ESC P <graphics> ESC\
ESC [(p1);(p2)<SP>B
ESC [(p1);(p2)<SP>G
ESC[(p)’

ESC [(p)a

ESC [(p)d

ESC [(p)e

ESC [(p1);(p2)f
ESC[(Ps)g

ESC[(ph

ESC [()j

ESC [(p)k

ESC[(p)l

ESC [(pD);...(pm)m
ESC [(pD)p

ESC [(p1)q

ESC [(p1):(p2);(p3)r
ESC [(p1):(p2)s

ESC [(pD)t

ESC [(p1);(p2);...(p22)u
ESC[(PL):(p2);...(P12)v
ESC [(pL);(p2)<SP>{
ESC [(p1):(p2);...(P12)}
ESC6;4;(p3):(P4)ESC\
ESCc

ETX

FF

HT

HTS

IND

LF

NEL

PLD

PLU

VT

VTS

Bdl

Backspace

Carriage Return

Control Sequence Introducer
Line Feed

New Line

Select Software Interface n

Set Horizontd Tab

Set Verticad Tab

Subscript Printing

Superscript Printing

6 Pin Graphics Mode

Oversize Font / Graphic Size Modification
Line/ Character Spacing
Horizontal Position Absolute
Horizontd Postion Reaive
Verticd Position Absolute
Vertica Postion Rdative
Verticd and Horizonta Position Absolute
Clear Tabs

Set Auto CRon LF

Horizontal Position Backwards
Verticd Postion Backwards
Reset Auto CRon LF

Font and Print Modes

Paper Path

Graphics Density

Forms Setup

Margins Setup

Oversized Font / Barcode Mode
Set Horizontal Tabs at Certain Positions
Set Vertica Tabs et Certain Positions
Paper Shear

Set Barcode Parameter

Straps and Options

Reset

End of Text

Form Feed

Horizontal Tab

Set Horizonta Tab Stop

Index

Line Feed

Next Line

Partia Line Down (Subscript)
Partid Line Up (Superscript)
Verticd Tab

Set Vertica Tab Stop
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CONFIGURATION DOWNLOAD

The FormsPro 4000se, FormsMaster 8000se and PM850 Series printers may be completely configured for
operation by using the front panel buttons to access the printer sstup menus. In addition, many of the items
that can be configured via the front pand setup menus can aso be configured remotely as described in this
chapter.

Remote setup commands are placed in a remote setup file on a host computer.  This file may thenbe sent to
the printer. The remote setup file bust be a text only file with each line terminated by a Line Feed (LF)
character.

The available commands listed below are shown with a combination of upper and lower case letters to
enhance readability. However, the commands are not case sensitive. All characters are converted to upper
case before processing (except for form names, which are contained in double quotes). White space may
a0 be inserted to enhance readability; it will be stripped from the commands before processing.

Each line of thefileis processed individualy, and must conform to one of four possible formats:

1. A blank line (ignored).

2. A comment line, which beginswith asemicolon ;" (ignored).
3. A heading line, which is enclosed in square brackets "[]".

4. Anitem setup line, of the format item=vaue.

Each item setup line must appear under the appropriate heading line. The first heading line in the file must be
[BeginPrintekSetup]. The last heading line in the file must be [EndPrintekSetup]. All other heading lines and
item setup lines are optional.

If any errors exigt in the remote setup file, no changes will be made to the printer configuration. When
possible, the printer will indicate the line number in the file where the firgt error occurred. Counting of lines
beginswith 1 at the [BeginPrintekSetup] heading line. Any lines preceding thiswill not be processed, and will
not be counted.

Before sending the remote setup file to the printer, minimal setup is required via the front panel setup menus.
The 1/0 interface to be used for remote setup must be configured appropriately to communicate with the host
system, and the "Test Mode" item in the "TEST MENU" must be st to "Remote Setup”.

After this is done, the printer will reset, beep the bell to aert the operator, and display the message "Waiting
For Remote Setup”. The remote setup file may now be sent to the printer.

After the printer receives the remote setup file (without error), al specified configuration chenges will be
meade, the "Test Mode" item will revert back to "Off", and the printer will reset. When this reset is complete,
the printer will be ready for normal interaction with the host system. Note thet if the optiona Setup Moduleis
attached to the printer, it will aso be updated.

The available heading lines, and item setup lines, are documented below. Note that dl the legd values are
shown for each item, but in use only one value may be supplied in the setup file. An example file follows
these definitions
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Remote Setup Line Definitions

[ Begi nPri nt ekSet up]
AlignPrint=FactoryDefaults
For ns=Fact oryDef aul t s
Interfaces=FactoryDefaults
Options=FactoryDefaults
Security=FactoryDefaults

[FormD] ... [FornB]
MovePrintLeft=0.00 ... 9.99
MovePrintRi ght=0.00 ... 9.99
MovePrint Up=0.00 ... 9.99
MovePri nt Down=0.00 ... 9.99

For mNane=" UPTOL6 CHARACTERS"

Tr act or Pat h=Fr ont, Cent er, Rear, Cent er +Rear , Fr ont +Cent er +Rear
Aut omat i cCut =No, Yes

Li nesPer 1 nch=6, 8

FornmiLength=1 ... 227

TopMargin=0 ... 226

Bott omMargi n=0 ... 226

Char act ersPer | nch=10, 12, 13. 3, 15, 16. 74, 17. 14, 20
Left Margin=0 ... 268

Ri ght Margin=4 ... 272

Font =Epson_FX_FD, Epson_FX_DF, Epson_FX_LQ,
PC_Engl i sh_FD, PC_Engl i sh_DF, PC_Engl i sh_LQ
PC Latin2_FD, PC Lati n2_DF, PC_Latin2_LQ
DEC LA120_FD, DEC_LA120_DF, DEC LA120_LQ
EBCDI C_FD, EBCDI C_DF, EBCDI C_LQ,
OCR_A FD, OCR_B_FD
Roman-8 FD, DF, LQ M
Euro (858) FD, DF, LQ
Euro (850) FD, DF, LQ

Dr af t Speed=Nor mal , Fast

| mpact For ce=Nor mal , Hi gh

Language=USA, France, Ger many, Engl and, Denmar k,
Sweden, | tal y, Spai n, Japan, Fi nl and

Zer o=Nor mal , Sl ashed

Uni di recti onal =No, Yes

[Seriallnterface]

Emul at i on=ANSI _X3. 64, Epson, | BM_Proprinter, DEC_LA120/ 210, TTY, Pri nt
ek, Geni com 3840, Geni com 3410

Aut oCR=Cf f , On

Aut oLF=Cf f , On

Host FFat TOF=No, Yes

Char act ers=Control, Printabl e

M ni munBuf f er =No, Yes

BaudRat e=110, 150, 300, 600, 1200, 2400, 4800, 9600, 19200
Dat aBi t s=8, 7

St opBi ts=1, 2

Parity=None, Even, Odd

BusyPol arity=Low, Hi gh

DTR=Power, Onl i ne, Busy

XON/ XOFF=0Of f, On

ETX/ ACK=CF f, On
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[Parallellnterface]

Emul at i on=ANSI _X3. 64, Epson, | BM_Proprinter, DEC_LA120, TTY, Pri nt ek
Aut oCR=Cf f , On

Aut oLF=Cf f , On

Host FFat TOF=No, Yes

Char act ers=Control, Printabl e

M ni munBuf f er =No, Yes

[ Opti ons]

MaxFor mAl | owed=0 ... 9

Aut oScrol I =OFf,1 ... 15

Paper Qut Faul t =Br eakPage, Repri nt Page, Fi ni shPage
PageSi ze=0OK ... 28K

Ri bbonCheck=0Cf f, On

Ri bbonLife=5 ... 30

TopOf Bar code+COf f, On
TopOf Over si zed=Of f, On
Char Tol gnore=0 . . . 255
Truncat eLi nes=No, Yes

[ I mager /| mager Pl usl nterface]

Emul at i on=QvSCodeVVer si on2, Pri ntroni xCodeVVer si on2, Pri ntroni xI GP

Contr ol Character=01h ... 09h,0Eh ... FFh

Li neTer m nat or =LF, CR

Bar CodeDensi t y=LowRes, Medi unRes, Hi ghRes, Gr aphi csMedi unRes

QWSChar act er Set =USA, Uni t edKi ngdom Sweden/ Fi nl and, Nor way/ Denmar k,
Japan, Ger many, France, I tal y, Spai n, PCSubset, CodeVVer si onl

Tr ansl ati on=Not Acti ve, Acti ve

Fr eeFor mat =Not Acti ve, Acti ve

I gnor eDat a=Not Acti ve, Acti ve

| mager Zer o=S| ashed, Nor nal

Li neRegi strati on=Not Mai nt ai ned, Mai nt ai ned

Vertical DPI =72, 70

Verti cal Text Spaci ng=Ver si on2, Ver si onl

CodeVSpaceFi el ds=Process, | gnore

| GPChar act er Set =ASCI | , Ger nany, Sweden, Denmar k, Nor way, Fi nl and,
Engl i sh, Dut ch, France, Spai n, I tal y, Tur key

Del et eLogos=No, Yes

Qui et Mode=Not Acti ve, Acti ve

Spaci ng=l GP10/ 20/ 40, | GP30

[ Security]
Ali gnPrint=Vi ewOnly, EditAll owed
For neMenu=Vi ewOnl y, Edi t Al | owed
I nterfaceMenu=Vi ewOnly, Edi t Al | owed
Opti onsMenu=Vi ewOnl y, Edi t Al | owed

[ EndPri nt ekSet up]
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Remote Setup Example File

The following example will st up three forms. Before the forms are st up, “AlignPrint” and dl “Forms’ will
be reset to their factory default values so that only “non-default” vaues have to be set.

The firg form will begin printing one line from the top-of-form, be named “CHECKS’, have aform length of
42 lines (7 inches a 6 LPI), and use the Epson FX Draft font.

The second form will begin printing two characters (at 10 CPl) from the left edge and two lines (at 6 LPI)
from the top of the form. The name will be “INVOICES’ and will use the Epson FX Draft font.

The third form will begin printing two lines (a 8 LPI) from the top edge of the form. The name will be
“REPORTS’, and printing will be a eight LPI with aform length of 8%2inches

; Exanpl e setup file for three formns.

[ Begi nPri nt ekSet up]
AlignPrint=FactoryDefaults
For ns=Fact oryDef aul t s

[ For nD]

MovePri nt Down=0. 17
For mNane=" CHECKS"
For mLengt h=42

Font =Epson_FX_DF

[ For mi]

MovePrint Ri ght =0. 20
MovePr i nt Down=0. 33
For mNane="1 NvO CES"
Font =Epson_FX_DF

[ For n2]

MovePri nt Down=0. 25
For mName=" REPORTS"

Li nesPer | nch=8

For mLengt h=68

Char act ersPer | nch=12

[ EndPri nt ekSet up]
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Hex Dump mode provides away to print, in areadable form, al the data received by the printer. Thistool is
useful to programmers for diagnosing problems with control codes and escape sequences sent to the printer.
Hex Dump mode may aso be used to detect what commands are being sent by a particular software
gpplication to help determine which emulaion mode is needed for that gpplication.

To select Hex Dump mode, enter SETUP and use the MENU button to select the “TEST MENU”. Next
usethe ITEM buttons to sdlect “Test Mode” and then use the VALUE buttons to select “Hex Dump”. Now
press ONLINE to reset the printer. The printer will now remain in Hex Dump mode until “Test Mode” is st
back to “Off” or some other vaue.

A sample hex dump is shown below. Note that each line shows sixteen characters, first in hexadecima
format, then in printable ASCII format. All unprintable ASCII characters (printable characters are from 21
hex to 7E hex inclusive) are represented by a period.

54686973 20697320 61207361 6D706C65 This.is.a.sample
20686578 2064756D 7020746F 20696C6C . hex. dunp.to.ill
75737472 61746520 68657820 64756D70 ustrate. hex. dunmp
666F726D 61740D0A format..

When the printer is executing in Hex Dump mode, control characters and escape sequences sent to the
printer are not recognized or processed. The hexadecima representation of the control characters and
escape sequences will appear in the hex dump, but no other specia processing will occur.

In particular, note that ETX/ACK handshake will not operate properly in Hex Dump mode. When an ETX
is received by the printer, its hexadecima representation will be printed in the hex dump, but no ACK will be
sent to the host computer. When using the printer in Hex Dump mode, it is recommended thet the printer be
configured for pardle 1/0, serid 1/0 with hardware handshake, or serid 1/0 with XON/X OFF handshake.

131






PRINTING BASIC BAR CODES

Introduction

This section describes the control codes and escape sequences comprising bar code emulation.  This
emulation may be sdected via software with the ESC ESC 3 sequence. While this emulation is selected,
control codes and escape sequences from other emulations are not available.

Control codes and escape sequences are used to control printer operation. An ASCII control code is a
single character in the range 00 hex through 1F hex, and 7F hex. The ESC (Escape) control code (1B hex)
is used to introduce character strings called escape sequences, which provide an extension of the commands
available with ASCII control codes.

The bar code interface was designed to primarily use printable ASCII characters, instead of relying on
control codes and escape sequences. The printable ASCII caret character “~” is used to introduce most bar
code sequences.

Spaces are used when documenting sequences to increase readability. The spaces within the sequences are
for readability only; they are not part of the sequences themsalves. Characters that appear in italics (such as
“n") are not sent to the printer as is; they are used as a place holder indicating that some value must be
supplied.

Multiple character strings without intervening spaces typicaly represent control codes. For example, FF is
the Form Feed control code (OC hex), not two “F’ characters (46 46 hex). An ASCII Control Code Table
with hexadecima equivadents is contained in the gopendices for your convenience. This may be helpful when
andyzing ahex dump printed by the printer.

Please note that bar code emulation is essentialy a graphics preprocessor, whose sole purpose is to print bar
codes. It is not possible to print norma text in bar code emulation. In order to mix text and bar codes, the
text must be printed in some other emulation, before or after the bar codes are printed in bar code emulation.

The Printek FormsPro 4000se, FormsMaster 8000se and PrintMaster 850 series printers internaly support
the following types of basic bar codes:

Code 39 1:1:2:2 Ratio, Code 39 1:1:3:3 Ratio, Code 39 1:2:4:5 Ratio,

Code 39 1:1:25:25Ratio (LOGMAR Standard Density),

Code 39 15:1.5:35:3.5 Raio (LOGMAR Medium Density),

Code 39 2:245:45Ratio (LOGMAR Low Densty),

2-of-5 1:1:3:X Ratio, 2-of-5 1:2:3:X Ratio,

Interleaved 2-of-5 BS Code 1:1:3:3 Ratio, Interleaved 2-of-5 BS Code 1:2:4:5 Ratio,
Interleaved 2-of-5 BS Code 1.5:1.5:4.5:4.5 Ratio, Interleaved 2-of-5 BS Code 2:2:6:6 Ratio,
Interleaved 2-of-5 C Code 1:1:2:2 Ratio, Interleaved 2-of-5 C Code 1:1:2.5:2.5 Ratio,
Interleaved 2-of-5 C Code 1.5:1.5:3.5:3.5 Ratio, Interleaved 2-of-5 C Code2:2:4.5:4.5 Ratio
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These bar codes can be automatically printed with the use of afew smple bar code sequences. The height of
the bar codes is eesily varied. Additiondly, the dimensions of the bars and spaces may be varied to produce
bar codes of different widths and ratios.

Horizontal and vertical positioning sequences alow precise placement of a bar code on alabd, or placement
of multiple bar codes across and down the page.

NIRRT ITHITRTTH
IR [HTRRARHI
IEHITE BN HIMVAREAN
I O A UL LR
T (INIEEEIN R IBIFEN

RN AR T DRE
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Bar Code Sequences

To print bar codes, the following sequences are used in bar code mode:

BAR CODE SEQUENCE FUNCTION

BEL Sound the Bell.

ESCESCn Change Emulation Mode

ETX ETX/ACK Software Handshake.

FF Form Feed.

LF Fractiond Line Feed (to next line boundary)
"BNxccc...c"G Horizonta Bar Code.
~BN9xddddccc...c"G Variable Width Horizontal Bar Code.
AHtt Bar Code Height.

~dttd Reative Verticd Tab.

ATtttd Absolute Horizontal Tab.

n- Bar Code Pass Terminator.

These bar code sequences are described in detail in the following sections.

Measurements in Bar Code Mode

All measurements in bar code mode are specified in tenths of an inch and/or dots.
Bar codes are printed with a graphics resolution of 144 dots per inch both horizontaly and verticaly.
All references to tenths of an inch arein actudity 14/144's of an inch.

All references to dots are in actudity 1/144's of an inch. The range of dots that may be specified is 0 to 15.
This range is represented using hexadecima convention. The ASCII characters '0' to '9' represent 0 to 9
dots, respectively. The ASCII characters'A'to 'F, and 'a to 'f', represent 10 to 15 dots, respectively.

Entering/Exiting Bar Code Mode

Bar code mode is entered by sending the escape sequence: ESC ESC ETX (27 27 03 decimal, 1B 1B 03
hex).

Bar code mode is used only to process the bar code sequences described in this document. While in bar
code mode, other printable text, text mode escape sequences and control characters, graphics data, and
graphics mode escape sequences and control characters should not be sent to the printer.

To exit bar code mode, use the sequence ESC ESC ? (27 27 63 decimal, 1B 1B 3F hex) to return to the
previoudy sdected emulation mode, or you may use a different ESC ESC n sequence to sdlect a different
emulation mode.
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The Bar Code Control Character

Except for a few ASCII control characters supported by bar code mode, al bar code sequences are
introduced by the “bar code control character”. The “bar code control character” is the printable ASCII
caret character “/" (94 decimal, 5E hex).

Note in particular that the ESC control code (27 decimal, 1B hex) is not used in bar code mode. When the
caret character “~” is seen in this chapter, it does not mean ESC and it does not mean “control-_" !

Other Control Characters

BEL is processed and causes the printer to ring the bell. Thisis supported so that you may annoy the printer
operator without exiting bar code mode.

ETX is processed so that ETX/ACK software handshake will work in bar code mode. (As an aside,
XON/XOFF software handshake will aso work in bar code mode. However, XON/XOFF characters are
transmitted only from the printer to the host; XON/XOFF characters should not be sent to the printer.)

FF is supported so that you may easily reach top of form without exiting bar code mode.

LF advances the paper to the next line feed boundary a the currently selected line pitch. If dready
positioned at a line feed boundary, this will peform afull line feed, if not a partia line feed will be performed
to position the paper &t the next line. This alows the paper to be positioned properly for text printing after
bar code mode is exited.

All other control characters are ignored in bar code mode.
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Bar Code Definition

The sequence used to define a horizontal bar codeis
~BNXxccc...crG

"B Two Character Sequence I dentifier for
Horizontal Bar Code Definition.

N Reserved Parameter.
X Bar Code Type.
“a = Code 39 1:1:2:2 Retio
“b = Code 39 1:1:3:3 Retio
“c = Code 39 1:2:4:5 Ratio
“d’ = Code 39 LOGMAR Standard Density
‘e = Code 39 LOGMAR Medium Density
“f = Code 39 LOGMAR Low Density
‘g’ = 2-0f-5 1:1:3X Retio
“h = 2-0f-5 1:2.3X Retio

‘i = Interleaved 2-of-5 BS Code 1:1:3:3 Ratio
“ = Interleaved 2-0f-5 BS Code 1:2:4:5 Rétio

“k” = Interleaved 2-of-5 BS Code 1.5:1.5:4.5:4.5 Ratio
‘I = Interleaved 2-of-5 BS Code 2:2:6:6 Ratio
“m’ = Interleaved 2-of-5 C Code 1:1:2:2 Retio
“n’ = Interleaved 2-0f-5 C Code 1:1:2.5:2.5 Ratio
‘o = Interleaved 2-of-5 C Code 1.5:1.5:3.5:3.5 Ratio
“p" = Interleaved 2-0f-5 C Code2:2:4.5:4.5 Ratio
ccc...c Characters to be Bar Coded.
"G Sequence Terminator.

Required to signa end of character data.

The width of a defined bar code is predetermined by the definition of the bar code type. The width of all
bars and spacesis automatically set.

Example:

The following sequence defines a Code 39 LOGMAR bar code of standard density. The characters
“12345" are encoded in the bar code.

"BNd12345"G"-

ST EER 0B

Example:

The same character data is represented below in alow density LOGMAR bar code.
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ABNf12345"G"-

| ARERE AR ACAAR HON RErRn:
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Variable Width Bar Code Definition

The sequence used to define a variable width, horizontal bar codeis

~BN9xddddccc...c"G

"B

dddd

ccc...c

"G

Two Character Sequence |dentifier for
Horizontal Bar Code Definition.

Reserved Parameter.
Flags Variable Width.

Bar Code Type.

“a@ =Code 39 1:1:2:2 Ratio

“b" =Code 39 1:1:3:3 Ratio

“c” =Code 39 1.2.4:5 Ratio

“d" = Code 39 LOGMAR Standard Density

“@ = Code 39 LOGMAR Medium Density

“f” = Code 39 LOGMAR Low Density

‘g’ =2-0f-51:1:3:X Ratio

“h" =2-0f-51:2.3X Raio

“I" = Interleaved 2-0f-5 BS Code 1:1:3:3 Ratio

“i* = Interleaved 2-of-5 BS Code 1:2:4:5 Ratio

“k” = Interleaved 2-of-5 BS Code 1.5:1.5:4.5:4.5 Ratio
“I" = Interleaved 2-0f-5 BS Code 2:2:6:6 Ratio

“m’ = Interleaved 2-of-5 C Code 1:1:2:2 Retio

“n" = Interleaved 2-0f-5 C Code 1:1:2.5:2.5 Ratio

“0" = Interleaved 2-0f-5 C Code 1.5:1.5:3.5:3.5 Ratio
“p" = Interleaved 2-of-5 C Code2:2:4.5:4.5 Retio

Width of dl Bars and Spaces.
Includes Number of Dotsin: Narrow Bar, Narrow Space,

Wide Bar, Wide Space; respectively.
Range of disOto F (0 to 15 dots).
Characters to be Bar Coded.

Sequence Terminator.
Required to signal end of character data.

When defining a variable width bar code, first choose a bar code type that matches the desired bar code.
Then specify the width of the bars and spaces to achieve the desired bar code density and wide:narrow

retios.

Example:

Bar codetype“d’ defines arather dense Code 39 bar code with 1:1:2:2 rtio.
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"BNal12345"G"-

WA
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The following sequence will print the same bar code, except the bar code will be four times aswide.
"BN9a448812345"G"-

Example:

Note that when choosing the bar code type off which the variable width bar code will be based, ratio is
irrdevant. If a2-of-5 bar code with ratio 3:3:9:9 (not supported directly) is desired, it may be derived from
bar code types “g” and “h". The following variable width bar code definitions al produce exactly the same
result.

"BN9g339912345"G"-

~BNSh339912345"G"-

Choosing any other bar code type will not achieve the desired result. The following bar code has the desired
ratio, but it is a Code 39 instead of a 2-of-5 bar code.

"BN9a339912345"G"-

Bar Code Height

The sequence used to specify bar code height is

AHtt

"H Two Character Sequence |dentifier for
Bar Code Height.

tt Height, in Tenth Inches.

Rangeis 01 to 99 (0.1 to 9.9 inches).

If this sequence is not used, default bar code height is 0.3 inches. All bar codes printed together horizontally
across the page must be the same height. I height is specified more than once, the latest specified height will
be used.
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Example:
To print abar code that is only 0.1 inch high.

"HO1"BNe12345"G"-
INVLELERILILRIL LT RIETTR T B TR O 0

It would generdly not be desireable to print a bar code with such a short height, because scanning of the bar
code would be difficult. In most cases, the wider the bar code, the higher the bar code for ease of scanning

Example:

To print abar code that is 1.0 inch high.

"H10"BNe12345"G"-
Example:

Note that increasing the height of abar code has no effect on the width of the bar code. To print avery large
bar code, both the height and the width may need to be incressed. The following sequences double the width
of the medium density LOGMAR bar code, while dso increasing its height.

"H10"BN9e337712345"G"-

INTHFEER
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Relative Vertical Tab

The sequence used to skip vertical spaceis

AJdttd

S| Two Character Sequence | dentifier for
Relative Verticd Tab.

ttd Verticd Digtance, in Tenth Inches plus Dots.

Range of tt is 00 to 99 (0.0 to 9.9 inches).
Range of disOto F (0 to 15 dots).

The distance specified is relaive to the current vertical position.
Example:

To print multiple bar codes down the page. Each bar code is 0.2 inches high, and is separated from other
bar codes by 0.1 inch of white space.

~H02"BNd01"G"-"J010"BNd02"G"-"J010"BNdO3"G"-

DIl
H R ED
AR B

Absolute Horizontal Tab

The sequence used for horizonta postioningis

ATtttd

T Two Character Sequence |dentifier for
Absolute Horizontal Tab.

tttd Horizontal Distance, in Tenth Inches plus Dots.

Range of ttt is 000 to 136 (00.0 to 13.6 inches).
Range of disOto F (0 to 15 dots).

The horizontd pogtion specified is an absolute distance, with respect to the left edge of the peper.
Remember that a tenth of an inch is actualy 14/144ths of an inch, so the actud distance tabbed may be
dightly shorter than expected.

Example:

To print multiple bar codes across the page. Bar codes are printed approximately 0, 2, and 4 inches from
the |€ft edge of the paper.
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~H02"BNdO1*G"T0200"BNd02"G"T0400"BNdO3 G-

L THUREN I A TN IEIREAIR
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Bar Code Pass Terminator

The sequence used to terminate a bar code passis *-.

A bar code pass may contain vertica tabs (should precede dl bar code definitions), height specification, bar
code definitions, horizonta tabs, etc. Until the bar code pass terminator is received, no bar codes will be
printed. When the pass terminator is received, al bar codes defined for the pass will be printed.

The following examples will help daify use of the pass terminator. Note the very different results obtained
by omitting or inserting the pass terminators.

Example:
To print multiple bar codes across the page.

/‘HOZ/‘_BNdOl"G"TOZOO"BNdOZ/\G"_TOZIL_OE}"BNd03/‘G/‘- (Co”.eCt.) _
A TN IR

~H02"BNdO1"G"-"T0200"BNd02"G"-~T0400"BNdO3"G"- (Incorrect)

N IR |
[
WU M IBTRI1

Example:
To print multiple bar codes down the page.

~H02"BNd01"G"-"J010"BNd02"G"-"J010"BNdO3"G"- (Correct)

JHE TR
T
(AWt

~H02"BNd01"G"J010"BNd02"G"J010"BNdO3" G- (Incorrect)

U

Note that one bar code pass may not contain multiple bar codes separated by vertical tabs.
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Mixing Bar Codes and Text

By combining the capabilities of text mode and bar code mode, it is possible to print text above, below, and
along side bar codes.

Example:

To print a human-readable interpretation beneath a bar code. The characters*0123456789” are encoded in
the following Code 39 standard density LOGMAR bar code.

BRRERBIE R

O LG E AT
This bar code and interpretation was printed by first entering bar code mode and printing the bar code.
While till in bar code mode, ardative vertica tab was done to space 0.1 inch below the bar code.

i
j
!

~H05"BNd0123456789"G"-"J010

Then, dfter returning from bar code mode to text mode the character gring
“ 0123456789" was printed.

Example:
To print text dong side abar code.
l Te ta righh
1 i f =R s [
To print this bar code and text, al text was firgt printed:
“Text to left Text to right”
“of bar code. of bar code.”

While il in text mode, reverse paper motion was done to step back above the printed text. The bar code
was then printed in bar code mode.

~HO5"T0140"BNd0123456789"G"-
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Description of Supported Bar Code Types

Code 39

The Code 39 character set contains 43 characters: 0-9, A-Z, -, ., $, /, +, %, and space. A maximum bar
code density of approximately 5.5 characters per inch (using type “&’) may be obtained.

The printer automatically inserts a narrow space between al vaid data characters. Invadid data characters
will cause blank space to be inserted in the bar code. A common character (*) is used for both start and
stop delimiters. The printer will automaticaly insert the start/stop delimiter before and after each bar code
sring. Check digits are not automatically generated by the printer. If acheck digit isto be used, it must be
included in the bar code data by the programmer.

2-of-5

The 2-of-5 character set contains 10 characters, the decima digits 09. A maximum bar code density of
gpproximately 5.2 characters per inch (using type“g”) may be obtained.

The printer automatically inserts a narrow space between al vaid data characters. Invaid data characters
will cause blank space to be inserted in the bar code. The printer will automatically insert the start delimiter
before and the stop delimiter after each bar code string. Check digits are not automatically generated by the
printer. If acheck digit isto be used, it must be included in the bar code data by the programmer.

Interleaved 2-of-5

Interleaved 2-of-5 bar codes encode information in both the bars and spacesin order to create a denser bar
code. There are two techniques used to perform this interleave.

One technique tekes the bars of an individua character and interleaves them into the spaces to creste a
narrower character. Since each character is interleaved individualy, an even or odd number of characters
may be interleaved without a problem. This technique is referred to as bar/space interleave, and is
abbreviated in the previous tables as BS code.

The second and more popular technique takes the bars of two adjacent characters and interleaves them
together. All of the odd positioned characters are encoded in the bars and dl of the even positioned
characters are encoded in the spaces. The interleaving process requires an even number of characters to
work correctly. This technique is referred to as character interleave and is abbreviated in the previous tebles
as C code.

The two types of interleaved 2-of-5 are not compatible and bar code readers designed to read one typewill
probably not read the other.
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ASCII CHARACTER TABLES

ASCII Control Code Definitions

The following table is provided as a reference to the control character descriptions as provided by the ASCII
definition. Not dl of these definitions are supported by the FormsPro 4000se, FormsMaster 8000se or the
PrintMaster 850 series printers and some are emulation dependent.  For more information consult the
appropriate chapter for the emulation being used and/or the chapter on Input/Output Control Codes.

Control
Code

EOT
ENQ
ACK
BEL
BS
HT
LF
VT
FF
CR

DLE
DC1
DC2
DC3
DC4
NAK
SYN

CAN
SUB
ESC

FS

RS
us

Hexadecima
Vdue

Description

Null

Start of Heading

Start of Text

End of Text

End of Transmission
Enquiry

Acknowledge

Bdl

Backspace

Horizonta Tabulation
Line Feed

Verticd Tabulation
Form Feed

Carriage Return

Shift Out

Shift In

Data Link Escape
Device Control 1 (XON)
Device Control 2
Device Control 3 (XOFF)
Device Control 4
Negative Acknowledge
Synchronous Idle

End of Transmission Block
Cancel

End of Medium
Substitute

Escape

File Separator

Group Separator
Record Separator

Unit Separator
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ASCII Character Tables
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ASCII Character Tables
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ASCII Character Tables
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ASCII Character Tables
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ASCII Character Tables
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ASCII Character Tables
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ASCII Character Tables

Decimal to Octal to Hexadecimal Conversion Table

Dec Oct HexASCII 64 100 40 @ 129 201 81 194 302 C2
0 000 00 NUL 65 101 41 A 130 202 82 195 303 C3
1 001 01 SOH 66 102 42 B 131 203 83 196 304 C4
2 002 02 STX 67 103 43 C 132 204 84 197 305 C5
3 003 03 ETX 68 104 44 D 133 205 85 198 306 C6
4 004 04 EOT 69 105 45 E 134 206 86 199 307 C7
5 005 05 ENQ 70 106 46 F 135 207 87 200 310 C8
6 006 06 ACK 71 107 47 G 136 210 88 201 311 C9
7 007 07 BEL 72 110 48 H 137 211 89 202 312 CA
8 010 08 BS 73 111 49 | 138 212 8A 203 313 CB
9 011 09 HT 74 112 4A 139 213 8B 204 314 CC
10 012 O0A LF 75 113 4B K 140 214 8C 205 315 CD
11 013 0B VT 76 114 4C L 141 215 8D 206 316 CE
12 014 0C FF 77 115 4D M 142 216 8E 207 317 CF
13 015 0D CR 78 116 4E N 143 217 8F 208 320 DO
14 016 OE SO 79 117 4 O 144 220 90 209 321 D1
15 017 OF Sl 80 120 50 P 145 221 91 210 322 D2
16 020 10 DLE 81 121 51 Q 146 222 92 211 323 D3
17 021 11 XON 82 12 5 R 147 223 93 212 324 D4
18 022 12 DC2 83 123 53 S 148 224 94 213 325 D5
19 023 13 XOFF 84 124 54 T 149 225 95 214 326 D6
20 024 14 DC4 8 125 55 U 150 226 9 215 327 D7
21 025 15 NAK 8 126 56 V 151 227 97 216 330 DS
22 026 16 SYN 87 121 57 W 152 230 98 217 331 D9
23 027 17 ETB 88 130 58 X 153 231 99 218 332 DA
24 030 18 CAN 89 131 59 Y 154 232 9A 219 333 DB
25 031 19 EM 0 132 5A Z 155 233 9B 220 334 DC
26 032 1A SUB o1 133 5B [ 156 234 9C 221 335 DD
27 033 1B ESC 92 134 5C \ 157 235 9D 222 336 DE
28 034 1C FS 93 135 5D ] 158 236 OF 223 337 DF
29 035 1D GS 94 136 B5E A 159 237 OF 224 340 EO
30 03 1E RS 95 137 S5F  _ 160 240 A0 225 341 El
31 037 1F US 9% 140 60 ° 161 241 Al 226 342 E2
32 040 20 SP 97 141 61 a 162 242 A2 227 343 E3
33 041 21 | 8 142 62 b 163 243 A3 228 344 E4
34 042 2 ¢ 9 143 63 ¢ 164 244 A4 229 345 E5
35 043 23 # 100 144 64 d 165 245 A5 230 346 E6
36 044 24 $ 101 145 65 e 166 246 A6 231 347 B
37 045 25 % 102 146 66  f 167 247 A7 232 350 EB
3B 046 26 & 103 147 67 g 168 250 A8 233 351 E9
39 047 27 104 150 68 h 169 251 A9 234 352 EA
40 050 28 ( 105 151 69 i 170 252 AA 235 353 EB
4 051 29 ) 106 152 6A | 171 253 AB 236 354 EC
42 052 2A % 107 153 6Bk 172 254 AC 237 355 ED
43 053 2B + 108 154 6C | 173 255 AD 238 356 EE
4 054 2¢ 109 155 6D m 174 256 AE 239 357 EF
45 055 20 - 110 156 6E n 175 257 AF 240 360 FO
46 056 2B . 111 157 6F o 176 260 BO 241 361 F1
47 057 2F |/ 112 160 70 p 177 261 Bl 242 362 F2
48 060 30 O 113 161 71 q 178 262 B2 243 363 F3
49 061 31 1 14 162 72 v 179 263 B3 244 364 F4
50 062 32 2 115 163 73 s 180 264 B4 245 365 F5
51 063 33 3 116 164 74 t 181 265 B5 246 366 F6
52 064 34 4 117 165 75 u 182 266 B6 247 367 F7
53 065 35 5 118 166 76 v 183 267 B7 248 370 F8
54 066 36 6 19 167 77w 184 270 B8 249 371 F9
55 067 37 7 120 170 78 X 185 271 B9 250 372 FA
56 070 38 8 21 171 79y 186 272 BA 251 373 FB
57 071 39 9 122 172 Az 187 273 BB 252 374 FC
58 072 3A 123 173 7B { 188 274 BC 253 375 FD
59 073 3B 124 174 7C | 189 275 BD 254 376 FE
60 074 3C < 125 175 7D} 190 276 BE 255 377 FF
61 075 3D = 126 176 7E -~ 191 277 BF

62 076 3E > 127 177 7F DEL Dec Oct Hex

63 077 3F 2 Dec Oct Hex 192 300 CO

Dec Oct HexASCII 128 200 80 193 301 Cl
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PRINTER RESET CONDITIONS

The following list describes what conditions are assumed whenever the printer is powered on, the SETUP
mode is exited, or a reset escape sequence is received when the printer is operating in an emulation mode
which supports such a sequence.

This lig indudes dl varigbles which may be modified by the user for dl emulaions even though some
emulations cannot modify al the variables shown. Refer to the appropriate chapter for the emulation being
used.

Vaigble  Reset Condition
character pitch  according to form setup
left margin - according to form setup
right margin ~ according to form setup
linepitch  according to form setup
formlength  according to form setup
topmargin  according to form setup
bottom margin  according to form setup
font  according to form setup
impact mode  according to form setup
language  according to form setup
normal/dashed zero  according to form setup
autocut mode  according to form setup
unidiretiond mode  according to form setup
top of form  set to current position
textinanincompleteline  discarded
input buffer  cleared (unless reset from host)
control of databit8  accepted as received

control character symbols
itaics

double high
compressed

double gtrike

double wide

dite

emphesized
superscript/subscript
underline

horizonta tabs
vertica tabs

according to interface setup

o Q
$3%%%%%%%%%
8 o

)

g

3

157






GLOSSARY

ANSI
ASCII

baud rate

binary
bit

control code

character pitch

cpi

cps

current line

current print position
default

dpi

draft

EBCDIC

escape sequence

fort

hexadecimal

interface
LCD
LED

line pitch

American National Standards Institute
American Standard Code for Information Interchange.

The rate a which characters are tranamitted over a serid interface. This is usualy
the same as bits per second.

Base two numbering system. Digits are represented by the charactersO and 1.
A snglebinary digit.

A dngle, nonprinting character which is used to control the configuration or
operation of the printer.

The horizontal spacing of characters. Measured in cpi.

Characters per inch.

Characters per second.

The line upon which the next character will be printed.

The column on the current line where the next character will be printed.
Vaue or configuration assumed when the printer is powered on or reset.
Dots per inch. Generally used to refer to graphics density or resolution.
Refersto the draft (high speed) font.

Extended Binary Coded Decima Interchange Code.

String of characters beginning with the escape (ESC) character which is used to
control the configuration or operation of the printer. The characters which are part
of this string are not printed.

A group of characters of a given shape or style.

Base sixteen numbering system. Digits are represented by the characters 0 through
9 and athrough f.

The connection between the printer and the host computer.
Liquid crystd display.

Light emitting diode.

The vertica spacing of characters. Measured in Ipi.

Lines per inch.
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Glossary

LQ
MSB
octal

off-line

on-line

0oQ
parity

reset

top of form

tractors
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Letter Quality.
Mogt sgnificant bit. In acharacter, this refersto bit seven (of 0to 7).
Base eight numbering system. Digits are represented by the characters 0 through 7.

Refers to the dtate of the printer when the "ONLINE” indicator is any color other
than solid green and the printer does not respond to the host computer.

Refers to the gtate of the printer when the "ONLINE” indicator is solid green and
the printer is responding to the commands and text received from the host
computer.

Optica Quality.

A method used for detecting errors within a single character transmitted or received
viaan interface.

Initidlizetion of various operaing parameters of the printer to the \dlue or state
assumed when the printer is powered on.

The vertical position where the firg line is printed on the paper. Also the position
the paper is advanced to when aform feed (FF) character is received from the host
or the Form Feed button is pressed on the printer's control pand.

Devices which control the movement of the paper through the printer.



