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Introduction

The Setup Guide will help you get your new printer up and
running quickly. Here is how it is organised:

Setup, shows you how to get the printer ready, connect it to
your computer, install the standard and optional paper
handling accessories, load different types of paper and run
a self test.

Operation, describes how to run your printer using the
control panel and gives you some hints on what to do if you
are having problems.

If you want more details about working with software oradvanced
topics like graphics, read the Reference Guide. Use it to find out
moreabout particular commands or to explore your MICROLINE's
advanced capabilities.

In addition to this manual, make sure you have the following
items:

MICROLINE printer
Platen knob (fitted)
Power cord

Ribbon cartridge
Paper support

$1 e LR

Paper and interface cable sold separately.

v



Important Note

If you are like most printer users you probably will not need to
read this entire book. Rather, you will flip from section to section
as required to learn how to make your printer do what you want
it to do. The Setup Guide contains information on loading paper
and most of the mechanical aspects of running your printer. The
Reference Guide pertains more to controlling your printer’s
features, such as format and print settings, and the method of
doing so.

e Chapters 3 and 4, IBM Standard and Advanced control code
references, give you the command codes and descriptions of
their functions.

* Chapters5and 6, Epson Standard and Advanced control code
references, give you the command codes and descriptions of
their functions.

* The Appendices provide you with code reference tables and
interfacing information, as well as other tables and technical
references you may require.

Selecting Drivers

Printer driversare usually written for a particular model of printer
and identified by the name of that printer. Although most packages
offer several selections, they cannot have drivers for every printer.
Therefore, youmay havetochooseadriver that was notspecifically
written for the ML3410 but is compatible or nearly so. Installing a
driver is normally a simple process of making a selection from a
menu. Look for one of the following printers on your software’s
printer driver selection. As you go further down each list, you will
have access to fewer ML.3410 features.
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IBM EMULATION EPSON

EMULATION
IBM XL24/IBM 4207, 4208 Epson FX
IBM PPR XL/IBM 4202
IBM PPR/IBM 4201
IMPORTANT

The wires in this mains lead are coloured in accordance with the
following code:

GREEN AND YELLOW EARTH
BLUE NEUTRAL
BROWN LIVE

As the colours of the wires in the mains lead of this apparatus may
not correspond with the coloured markings identifying the
terminals in your plug—PROCEED AS FOLLOWS:

The wire coloured GREEN AND YELLOW must be connected to
the terminal in the plug marked with the letter E or by the safety
earth symbol or coloured GREEN or GREEN AND YELLOW. The
wire coloured BROWN must be connected to the terrninal rnarked
with the letter L or coloured RED. The wire coloured BLUE must
be connected to the terminal marked with the letter N or coloured
BLACK or BLUE.

WARNING: THIS APPARATUS MUST BE EARTHED

Ensure that your equipment is connected correctly. If you are in
any doubt consult a qualified electrician.
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Setup

Preliminaries

Open the access cover and remove the shipping restraint. (Save the
shipping restraint with the packaging materials).

-

The platen knob should already be fitted to the right hand side of
the printer. However, if this is not the case, or it is removed for
some reason, the flat side of the shaft should be lined up with the
flat side of the knob.
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Connecting to Your Computer

Before you can use your printer, you need to attach it to your
computer using an interface cable.

Note: Interface cables are not supplied with the printer.

Power cable

Microline 3410 Printer (Rear view)

1. Make sure both your computer and your printer are switched
OFF.

2. Attach the power cord to the socket in the rear of the printer,
and plug it into an earthed power source.

Note: Do not use an unearthed adapter with your printer. The printer must be
connected to an earthed power supply.
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3. Plug the printer end of your interface cable into the connector
at the rear of the printer. Your printer has two interface ports.
Loosen the metal plate with a Phillips screwdriver and slide to
uncover the proper connector for the interface cable you are
using.

Serial interface Parallel interface

F 4
Tighten screw to Fasten clips to
fasten cable cable

Note: Set the serial interface option in the menu so that it matches the printer
interface of your computer

4. Connect the other end of your interface cable to the printer port
on your computer.
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Inserting the Ribbon Cartridge

IMPORTANT

You have just bought the best printer, so be sure to use the only
ribbons recommended for it. Original OKI ribbons are the only
ones recommended. Ask for them by name.

Please remember that if you buy any other ribbon your warranty
may be invalidated.

Purchasing inferior ribbons really does not make sense. They do
not last as long. They are prone to shredding, which can cause
damage to your printhead. That is why any short term savings on
cheaper ribbons are quickly lost.

So do not waste your time and money. Insist on OKI consumables
for your OKI printer.

You can order them from your printer supplier.

1. Unpack the ribbon cartridge. Remove the shipping restraint
and push the idler roller lock to the right to free the idler roller.

Takeup knob

Pin

Push to right to release
idler roller

ML3410 Ribbon cartridge
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2. Open the printer access cover.

3. Centre the printhead.

Note: The printhead can get very hot during extended periods of printing—be
sure to let it cool off before you touch it.

4. Place the ribbon into the printer so that the pins on the ribbon
cartridge fit into the notches in the side plates of the printer.
Push down so that the cartridge snaps into position.

Centre the printhead

5. Thread the ribbon around the posts on the printhead, making
sure that you follow the proper path (refer to the following
illustration).

Thread ribbon around
posts as shown

6. Turn the take-up knob clockwise to take up any ribbon slack.
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Adjusting the Printhead Gap

The blue head gap lever (located on the right-hand side of the
printer, below the access cover) adjusts the printhead for printing
on different types of paper. These are the recommended settings.
They can be adjusted for ease of feeding and quality.

Important: The incorrect setting of the printhead gap lever can cause printhead
damage or ribbon jams. To avoid these problems set the printhead gap for the
type of stationery being used.

Lever position
1{2 )3 |4|5([6 |7 |8 |9

Single part paper 45-90 g/ m*(12-241b) .

| 0
@

Ream weight

Muiltiple part paper 35-40g/m’ | 3 part
(interleaf paper) (911 1b)

®
4 part .
5 part .
b part .
2 part .

Multiple part paper 38-45¢/m* | 3 part .
(pressure - sensitive (10-12 1b)
paper, carbon - lined 4 part .

Pdptrw 5 part .
f part .
7 part .
8 part .

Labels

Envelopes

Printhead gap
lever i
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Installing the Paper Support

Holes pop
_| into tabs
on the

-
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Installing the Paper Separator

Opens to prevent paper from curling

N

NITTTTTITTT

1. Open front and back covers.

2. Locatelugs at rear of unit into grooves, and push unit down
into position on to platen.

Paper separator

N L

DN

3. Close covers.
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Loading Rear Feed Continuous-Form Paper

When printing on rear feed continuous form paper use the built-
in tractor.

1. Open the rear cover.

2. Move the centre paper guides to the middle of the paper.

Rear cover Paper guides

3. Insert the paper through the gap below the rear cover and pull
through.

Insert paper Pull paper through
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4. Move the left hand tractor to the required position. (Pull the
lever forwards to unlock the tractor and slide to adjust. Push
the lever back to lock.)

5. Open the tractor covers and set the first two sprocket holes on
the paper on the tractor pins.

Tractor cover Lever

Adjust the right hand tractor to the width of the paper.
Close the tractor covers.

Close the rear cover.

© ® N oo

Pullthe paper lever forwards (to the continuous paper symbol).

10. Turnthe printer ON. Press the FORM FEED button toadvance
the paper to the front of the printer.

11. Setthe TOF, refer to Setting the TOF described in this chapter,
to your requirements and you are ready to print.
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Loading Single Sheet Paper
(No paper handling options installed)

1. Ifyou have continuous-form paper in the printer, use the paper
PARK feature to back it out of the printer. Press the PARK
button. The paper will retract from the front of the printer.

2. Push the paper lever back to the single sheet setting (towards
the back of the printer).

3. Raise the paper support to its upright position.

Reference mark
Paper for left edge

\ A AN ERERE]

i~
= )

FORM FEED button Paper lever back

4. Place a sheet of paper on the support and adjust the guides for
the width of the paper you are using. Start with the reference
mark for the left edge.

5. Press the FORM FEED button to insert the paper into the
printer.

6. Adjustthe TOFifnecessary. Refer to Setting the TOF described
later in this chapter.
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Loading Bottom Feed Paper

You can feed continuous-form paper from the bottom of the
printer when you have the optional pull tractor installed.

Optional tractor unit
Open acoustic Pull paper lever
cover \ forwards

TN N

Pull bail lever %
forwards \ l Open front cover

Slide paper guide to middle of paper width

Open the acoustic cover on the pull tractor.
Open the printer access cover.

Pull the bail lever forwards.

B o e e

Pull the paper lever forwards (to the continuous paper symbol).

1

Move the centre paper guides to the middle of the of the paper.

6. Push the paper up through the slot in the bottom of the printer
and pull it up in front of the platen to the tractor.
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7. Move the left hand tractor to the required position. (Pull the
lever forwards to unlock the tractor and slide to adjust. Push
the lever back to lock.)

8. Open the tractor covers and set the first two sprocket holes on
the paper on the tractor pins.

Tractor cover Lever

9. Adjust the right hand tractor to the width of the paper.
10. Close the tractor covers.
11. Push the bail lever back.

12. Close the printer access cover and the tractor acoustic cover.

Important: The front cover must be closed for the printer to operate.
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Wind paper through

Close front cover first
then acoustic cover

13. Setthe TOF, referring to Setting the TOF, for your requirements
and you are ready to print.
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Setting the TOF

This establishes the position of the first printline on each page. The
red line on the ribbon shield shows the baseline of the current
position and helps you place the TOF where you want it.

If you are using a word processor that sets its own top margin, set
the TOF for the topmost line on the page. Otherwise we recommend
positioning the top of the page under the bail; the first line of
printing will then be about one inch from the top of the page.

Bail
Red line shows
baseline for printing

1. Press the FORM FEED button to advance the paper into the
printer.

2. Press the SELECT button so that the SELECT light goes out.

3. Continuous-form paper/Single Sheet paper: Hold down the
TOF button and the MICRO FEED buttons simultaneously.
Use the MICRO FEED button which corresponds to the direction
you wish to move the page. When the paper is in the correct
position release both buttons.

4. Press the SELECT button to re-select the printer.
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When using the MICRO FEED buttons paper is moved in
increments of 1/144 inch allowing accurate positioning of the
TOF.

Paper Park

Switching between continuous-form paper and single sheet paper
is particularly easy with your printer. Its automatic parking feature
allows you to back continuous-form paper out of the paper path
at the touch of a button, and at the touch of another button
automatically positions a single sheet. The paper park feature still
works when you have an optional CSF installed on your printer
whilst using continuous-form paper.

Continuous-form to Single Sheets

1. Pressthe PARK button. The continuous-form paper will retract
from the paper path.

2. Push the paper lever back (to the single sheet setting).

3. Press the FORM FEED button to advance a sheet into the
printer.

Single Sheet to Continuous-form

1. If there is a sheet in the printer, press the FORM FEED button
to eject it.

2. Pull the paper lever forward (to the continuous-form setting).

3. Press the FORM FEED button to advance the continuous-form
paper to the front of the printer.
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Clearing Paper Jams

In the unlikely event that you experience paper jams while using
either continuous-form paper or single sheets, the following
guidelines explain in detail the correct procedure for the removal
and resetting of the jammed paper.

I
2.

Turn the printer OFF.

Open the access cover and set the head gap lever to the
maximum setting 9.

Tear the paper off at the position of the push/pull tractor if you
are using continuous form paper.

If paper is jammed at the ribbon protector, move the printhead

assembly away from the jam carefully (ensure that there is no
paper between the ribbon protector and the platen) and turn
the platen knob to feed the remaining paper out of the front of
the printer. If the paper jam occurs before the ribbon protector,
turn the platen knob so that the paper retracts along its loading
path.

Clear the paper path and ensure that there are no scraps of
paper left in the paper’s loading path or the printer.

Reset the head gap lever to the required position.

The printer is now ready for use.

Warning: Do not remove or loosen the ribbon protector screws at any time, as
the protector is fixed at a precise setting.
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Running a Self Test

After you have installed the ribbon and loaded paper, you are
ready to run either of the two self tests. These tests allow you to
check that your printer is functioning properly.

Holding down the FORM FEED button while switching the printer
ON produces:

Mn341@ EI E F/W @@, 256 YR4089-30@8
Ce ©i.va

PUHESRET () %4, -, /B123456789: ; (=) 2BABCDEFGHI JKLMNOPGRETUVWXYZINI~_"abcdefghijklmne
PUHEREY () %4, —, /OL2345ETBI: ?@ABCDEFGHT JKLMNORQRSTUVWXYZ[N] " _"abcdefghijklmnop
THEUET ()Rt —, /RLIE34TE7BI: 3 (=) P@ABCDEFGHI THLMNOFGRSTUVWXYZ[N]1" _‘abedefghijklmnopg
HEXEY (%4, =, /OLE3456789:; {=) ?EABCDEFGHIJKLMNOFGRSTUVWXYZ[N]1"_"abcdefghi jkimnopgr
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=} 2BABCDEFGHIJKLMNOPORSTUVWXYZ[\]™ *abedefghijklmnopqretuvwayz{ 13> 1"#8%E" ()%
=) 7@ABCDEFGHIJKLMNOPGRSTUVWXYZLN]" _“abedefghijklmnopgrstuvexyz{ | 3™ ! "HU&T () *+
(=) 7@ABCDEFGHIJHLMNOFPOGRSTUVWXYZ NI _"abcdefOhijklanoparstavuxyzd | 2> P UHE%EY () %+,
=) ?@ABCDEFGHIJKLMNOPORSTUVWXYZTN]_'abocdefghi jklmnopQrstuvexyz{| 3™ | "#$%8& () *4+, =
) 7ERBCDEFGHI JKLMNDFORSTUVWXYZ (NI _"abocdefghijklmnopgrstuvwxyz 0l 3™ [ "#HE%RET () 44y —.
?@ABCDEFGHIJKLMNOPQRSTUVWXYZLN]_"abedefghi jklmnoParstuvwxyz{ 1 3™~ [ V#$KET (Dt =, /
BABCDEFGHI JHLMNOPQRSTUVWXYZ [N _"abedefghi jhklmnoparstuvwxyz{ |3 [ "H#$%ET () *+, - /0
ABCDEFGHI JKLMNOPGRSTUVWXYZ [N _“abedefghijklmnopgrstuvexyz{ | 2™ | "H#4%8&" () %+, —. /01
BCDEFGHIJHLMNOFRRSTUVWXYZLNI™ 'abedefghijklmnopgrstuvwxyz{ |3 | "H#$ns" () #+, ~-. /D12
CDEFGHIJKLMNOPBRSTUVWXYZEN]™_"abcdefOhijklmnopPqrstuvewxyz{ 3™ ' "H$%8? () %+, -, /Q1E3
DEFGHIJKLMNOPGRETUVWXYZIN]™_"abcdefOhijklmnoparstuvwxyz{ |} | "#$%URT () %+, =, /Q1234
EFGHIJKLMNOPGRSTUVWXYZ (N1 _'abedefghi jklmnopgrstuvmxyz{] 3> P U#$%E) () %+, -, /D1E345
FGHTJKLMNORPRRSTUVKWXYZ[N]1™_"abedefghijklanopgrstuvesxyzd | 2™ | "H#E%RY () #+, -, /O1E3456

A continuous sample of the default print style. This sample prints
along the entire length of the platen, so be sure to use wide paper
when running this test.
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Holding down the LINE FEED button while turning the printer
ON produces:
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A limited sample of each available print style. When complete
(about three pages), the printer stops and the SELECT light goes
on.

To terminate either of these two self-tests, press the SELECT
button. This will return the printer to its ready state and the

SELECT light will be lit.
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Optional Accessories

The following items are optional accessories for your printer.
Instructions for their installation is supplied with each item.

1. Pull Tractor Unit

Acoustic cover

Paper guide Optional
pull tractor
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2. Cut Sheet Feeders

CSF 3001 (Single)

Output tray
Bin rack

Output tray
Bin rack
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3. Bottom Feed Tractor Unit

Front Cover Base Feed Unit

1-22 Setup




Chapter 2

Operation

Using the Control Panel

The control panel puts many of your printer’s functions within
reachof your fingertips. Iteven lets you customise your printer for
special applications without programming. Experiment with these
controls and you will see how much your printer can do and how
easy it is to use. The next few pages explain the basics of using the
control panel.
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Basic Controls
POWER light: Lit when On.
ALARM light: Lit to indicate alarm condition: paper out, paper

jam, cover open.

LINE FEED button: Moves paper up one line (when printer is
selected or deselected). If a CSF is installed on the printer, pressing
the LINE FEED button will cause a single sheet to be inserted when
there is no paper in the printer.

FORM FEED button: Advances paper to the top of the next page
(when printer is selected or deselected).

TOF button: When the printer is deselected this button sets the
position of the first print line.
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SELECT button: Selects or deselects the printer. When selected,
the printer is ready to receive data; when deselected, it will not
print. Pressing this button during a self-test will terminate the test
and return the printer to its ready state.

SELECT lamp: Lights when printer is selected (ready to receive
data); goes out when it is deselected. The light blinks when the
printer is in Print Suppress mode (refer to the Menu Settings for
more details).

PRINT QUALITY: Selects the quality of print of the typeface.
CHARACTER PITCH: Selects the size of the printed characters.

PRINT QUALITY and CHARACTER PITCH: When these two
buttons are pressed at the same time, while the printer is on-line,
the Menu Select Mode is activated.

PARK: Selects the park position for continuous paper, allowing
single sheets to fed from the front of the printer.

TEAR: Advances the paper to the tear off position (serrated bar
above acoustic cover), allowing continuous paper to be torn off at
random.

MICRO FEED: Advances the paper 1/144 inch in the direction of
the arrows for fine adjustment.

When pressing the MICRO FEED button together with the TOF
button the insert position for paper is set.

The following buttons have special functions when you hold them
down while turning the printer on:

LINE FEED: Activates the print samples self-test.

LINE FEED and SELECT: Resets the Menu to the factory
settings.

FORM FEED: Activates the rolling ASCII print self-test.
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SELECT and FORM FEED: Puts the printer into the Hex Dump
Mode.

SELECT and TOF: Returns the printer to the default Menu settings.
This option also sets the insert position for paper to the factory
setting.

PARK and TOF: This option sets the insert position for paper to
the factory setting,.
BUTTON FUNCTIONS IN MENU SELECT MODE

When the printer is in the menu select mode, the features listed
below the buttons are activated.

PRINT: Prints the current menu settings.
GROUP: Switches between the broad menu categories.
ITEM: Displays the features contained in each of the categories.

SET: Selects and stores the options available for each feature in the
menu.

EXIT: Exits from the menu select mode and returns the printer to
its ready state. The buttons are returned to their basic functions.
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Print Characteristics

The print quality and character pitch buttons let you control basic
printing features through your printer’s control panel:

1. Press the SELECT button (SELECT light goes out).
2. Press the features that you wish to change (light goes on).

Note: If all the lights on the PRINT QUALITY section of the panel are out, the
printer will print in the HSD MODE.

3. Press the SELECT button.

The panel always indicates the actual settings of the printer. If you
change any of these features through your software, the panel
lights will also change to reflect this feature choice.

The panel will only allow you to select valid combinations of
features. For example, proportional spacing can only be selected
when the print quality choice is set to NLQ. The two printing
featuresavailable on the control panel offer the following selection
of modes:

Print Quality

There are FOUR resident fonts which can be selected on your
printer.

The resident fonts are:

COURIER: Selected when the COURIER light is lit.
GOTHIC: Selected when the GOTHIC light is lit.
UTILITY: Selected when the UTILITY light is lit.
HSD: Selected when the HSD light is lit.
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COURIER: The COURIER mode produces crisp, clean characters,
similar to a typewriter. Print in COURIER when you want your
correspondence and reports to look especially polished. You can
use COURIER mode to print 10, 12, 15, 17.1 and 20 Characters Per
Inch (CPI), as well as proportional spacing.

GOTHIC: The GOTHIC modealso producescrisp, cleancharacters
inthe same way as COURIER. You canuse GOTHIC mode to print
10, 12, 15, 17.1 and 20 Characters Per Inch (CPI), as well as
proportional spacing.

UTILITY: The Utility mode is ideal for high-volume printing. Itis
much faster than NLQ, but the printed output is not as dense as
the higher-quality modes. Utility mode supports all the character
pitches.

HSD: High Speed Draft is the fastest of the print modes. Use it for
quick printouts of long documents. High Speed Draft is only
available at 15 and 17.1 CPL.

CHARACTER PITCH (width selections)

10,12,15,17.1 and 20 CPI. Proportional spacing is available for use
with resident COURIER, GOTHIC and UTILITY printing only.

Note: Pitches available with downloaded fonts are font dependent.
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Using the Menu Select Mode

The Menu Select mode gives you fingertip control over some of
your printer’s mostimportant features. Menu selections are chosen
while in the Menu Select mode and retained in the printer’s non-
volatilememory. Ineffect yoursettings become the defaultsettings,
although they can be changed through software commands,
through the control panel or through resetting the menu.

Note: You can override features set on the menu using either the control panel
or commands sent from your computer. However, when you turn off the printer,
features set by those methods will be cancelled. Features set on the menu will stay
in effect, even when the printer is unplugged.

Entering the Menu Select Mode

Make sure that the printer is loaded with ribbon and paper.

Switch the printer ON. While the printer is on-line press the
PRINT QUALITY and CHARACTER PITCH buttons
simultaneously. The functions listed below the paper handling
buttons become active.

[f you press the PRINT button, the current menu will be printed in
its entirety. It lists all the currently selected print features.

If you press the GROUP button, you can progress through the
broad menu categories until you reach the category that you want
to change.

Pressing the ITEM button allows you to select the feature of each
category that you want to change.

Pressing the SET button lets you make the final selection for each
item of the group
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It is also possible to scroll up and down through the various
selections by using the up and down arrows of the Micro Feed
switches.

When you have made all the changes that you want, press the
EXIT button to store the changes and to return to the print mode.
The SELECT light will light to show that the printer is ready to
print, and the control panel will indicate any changes that you
made to the default settings while in the menu mode.

Note: If in the middle of the Menu Select mode you should run out of paper, the
red alarm light on the control panel goes on and the printer goes off line. Reload
paper and continue by pressing the SELECT button; the printer then resumes its
function in the Menu Select mode.

Operation2-7



Menu Selections

NOTE: Factory default settings are printed in bold.

Zero Character
Slash Letter O

Symbol Set | Code Page

Group Item Selections
Printer Emulation IBM PPR, EPSON FX
Mode Mode
Font Print Mode Utility, NLQ Courier,
NLQ Gothic , HSD
Pitch 10CPI, 12CPI, 15CPI, 17.1CPI,
20CPlI, Proportional
Style Normal, Italics
Size Single, Double
Symbol Setd Character Set SetII, Set |
Language Set American, French,
German, British,
Danish 1, Swedish I,
Italian, Spanish I,
Japanese, Norwegian,
Danish II, Spanish II,

Latin American,
French Canadian,

Dutch, Swedish II,
Swedish III, Swedish IV,
Turkish, Swiss I,

Swiss II, Publisher
Unslashed, Slashed

No, Yes

USA

Canada-French, Multilingual,
Portugal, Norway,
Turkey, Greek-437,
Greek-851, Greek-928,
Cyrillic, Polska Mazovia,
Polska PC Latin 2,

Serbo Croaticl, Serbo CroaticII,
ECMA-94
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Group Item Selections
Rear Feed | Line Spacing 6LPI, 8 LPI
Form Tear off Off, 500ms, 1 sec, 2 sec
Skip Over No, Yes
Perforation
Page Width 13.6", 8"
Form Length Base [INCHES, LINES
Page Length 12*, 117, 112/3", 14", 17, 3", .3.5"
4" 5h% 67, 8, 85"
Page Length 0,1
(Lines*100)
Page Length 7.8.9.0.1.2.3,4,5,6
(Lines*10)
Page Length 2,3,4,56,7,8901
(Lines*10)
Sheet Page Length |11 2/3", 14", 16.57", 3", 3.5", 4", 5.5"
6":7",8",8.5" 12", 11"
Bottom Line Spacing 6LPI, 8 LPI
Feed Form Tear off Off, 500ms, 1 sec, 2 sec
Skip Over No, Yes
Perforation
Page Width 13.6", 8"
Page Length 0,1
(Lines*100)
Page Length 7,8,9,0,1,2,3,4,5,6
(Lines*10)
Page Length 2,3,4,5,6:7,8,9,0,1
(Lines*10)
Sheet Page Length |11 2/3", 14", 16.57", 3", 3.5", 4", 5.5"
6", 7. 886" 120 11"
Top Feed | Line Spacing 6LPI, 8 LPI
Skip Over No, Yes
Perforation
Page Width 13.6", 8"
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Group Item Selections
Top Feed | Page Length 0,1
(Lines*100)
Page Length 7,8,9,0,1,223,45,6
(Lines*10)
Page Length 2,3,4,5,6,7,8,9,0,1
(Lines*10)
Sheet Page Length (11 2/3", 14", 16.57", 3", 3.5", 4", 5.5"
6, 78", 8.8 12 11"
Set-Up Graphics Bi-directional, Uni-directional
Receive Buffer Size |16k, 28k, 1 Line, 4k
Paper Out No, Yes
Override
Print Registration (0, 0.05, 0.1, 0.15, 0.2, 0.25mm left
0.25, 0.2, 0.15, 0.1, 0.05mm right
Operator Panel Full Operation,
Function Limited Operation
Reset Inhibit No, Yes
Print Suppress Yes, No
Effective
Auto LF No, Yes
Auto CR No, Yes
CSF Bin Select Bin 1, Bin2
SI Select Pitch 17.1 CPL. 15 CFI
(10 CPD)
SI Select Pitch 20 CPL 12CP1
(12 CPI)
Time Qut Print Valid, Invalid
Auto Select No, Yes
Sensor Disable No, Yes
Parallel I/F | I-Prime Buffer Print, Buffer Clear,
Invalid
Pin 18 +5V, Open
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Group Item Selections
AutoFeed XT Invalid, Valid
Serial I/F Parity None, Odd, Even
Serial Data 8 Bits, 7 Bits
7- or 8- Bits
Protocol Ready/Busy, XON/XOFF
Diagnostic Test No, Yes
Busy Line SSD-, SSD+, DTR, RTS
Buad Rate 9600 BPS, 4800 BI’S, 2400 BPS,
1200 BPS, 600 BPS, 300 BPS,
19200 BPS
DSR Signal Valid, Invalid
DTR Signal Ready on Power Up,
Rpm‘ly on Select
Busy Time 200 ms. 1 Sec
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Explanation of menu items

Emulation Mode: Select the printer command set you want your
ML3410 to use. Choose Epson FX series or IBM Proprinter. See
Chapter 3 and onwards for features of each mode.

Print Mode: Choose NLQ for Near Letter Quality printing, Utility
for quicker printing, or HSD (High Speed Draft) for fastest printing
speed.

Pitch: Choose character width measured in characters per inch
(CPI), or proportionally spaced characters.

Style: Choose Normal (upright) or Italics (slanted).

Size: Choose Single or Double width and height.

Character Set: Choose IBM Character Set 2, Set 1 or Epson (see
Appendix B) as the default character set.

Language Set: These sets replace certain symbols with special
characters used in the respective foreign languages (see National
Character Sets in Appendix B).

Zero Character: Choose Slashed whenitisimportant to distinguish
between a zero (0) and a capital letter O.

Slashed Letter O: Characters ¢ (155) and ¥ (157) will be set to
slashed @ and slashed @ if you set this item to YES.

Code Page: This option is available in both IBM and EPSON
emulation. This allows several character sets containing special

characters to be accessed using the format which selects IBM
Character Sets 1 and 2 and the All Character Set.
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Line Spacing: Choose 6 lines per inch (1/6 inch line spacing)
or 8 LPI (1/8 inch line spacing).

Form Tear Off: Use this option to turn the forms tear off feature
ON or OFF or to allow a waiting time after a form feed occurs.
When it is set to offline, if the printer receives a FF or end of page
is reached and there is no more data, the paper is fed to the TOF
position and the printer is deselected. After the sheet has been
removed the user should push the SEL switch to resume or starta
print job. The default setting is OFF.

Skip Over Perforation: Choose YES if you want the printer to
advance automatically to the next page when it comes within one
inch of the bottom of the page. If your software has its own page
formatting controls, set this item to NO to avoid interference.

Page Width: Choose the width of paper that you are printing on.

Form Length Base: This allows you to select the correct page
length by number of inches or number of lines per page.

Page Length (Inches): Choose the length of continuous form
paper in use. This enables the printer to keep track of the initial
printing position on each page (TOF).

Page Length (Lines*100), (Lines*10), (Lines*1): Choose thelength
of continuous form paper inuse by number of lines. The lengthcan
be from 0 to 127.

Graphics: Choose unidirectional (left to right only) for better

graphics print registration at slower speed. Choose bidirectional
for higher print speed.
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Receive Buffer Size: Choose the size of the buffer (16K, 28K or 1
Line). This allows you to send large jobs to your printer, which can
be held in a larger buffer, and reduce the time that your computer
is busy sending data.

If your computer has problems with device time-outs due to the
time taken to clear the buffer, select a smaller buffer size.

The time taken to clear the buffer will be shorter and the computer
will be able to resume transmitting data.

Paper Out Override: The paper outdetector senses whenless than
one inch of paper remains in the printer and stops printing at that
point. Choosing YES overrides the detector so you can print closer
to the bottom of the page if you are using single sheets. Be careful
if you use this feature: it lets the printer continue printing when
there is no more paper, which causes loss of data and may damage
the printhead and the platen. The default setting is NO.

Print Registration: Use this option with bidirectional bit image
graphics to improve registration. Although 0 is generally the best
selection, choosing another value may compensate for registration
problems with some graphics software packages.

Operator Panel Functions: Full Operation is the normal setting.
Choose Limited Operation to deactivate the PRINT QUALITY
and CHARACTER PITCH buttons on the control panel. Then you
can control these features only through your software. This can be
useful when several people are using the printer and you do not
want its settings changed.

Reset Inhibit: Choose YES if your software package or computer
sends an initialization command at the start of each job. This
initialization command will reset any features that you may have
set to the menu default.
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Print Suppress Effective: Select YES when you want the print
suppress commands in each of the emulations to be active. The
print suppress commands are ignored when this option is set to
NO.

Auto LF: Choose YES to have the printer automatically add a Line
Feed command to each Carriage Return command it receives. The
choice depends on whether your computer adds a Line Feed. If
your printout is consistently double spaced, select NO; if it
overprints, choose YES.

Auto CR (IBM): Choose NO to prevent the printer from
automaticallyaddinga Carriage Returnto each Line Feed command
it receives. This feature only appears in IBM emulation.

CSF Bin Select: Select Bin 1 or Bin 2 for paper feed option.
SI Select (10 CPI): Selects 17.1 or 15 CPL
SI Select (12CPI): Selects 20 or 12 CPL

Time Out Print: When validated, if the printer does not receive
print commands and nothing is received for 150msec, the buffer
charactersare printed. Ifinvalidated, the buffer is not printed until
print commands are received.

Auto Select: If selected, after paper is automatically loaded using
the Form Feed button, the printer is set to ON-LINE. If NO is
selected, the printer does not automatically come ON-LINE after
paper has been loaded .

Sensor Disable: If deselected the TOP feed sensor is enabled.
When using bottom feed, this should be set to YES.
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The following options are used when the parallel interface is
selected.

I-Prime:  Buffer print— when this signal is received, the printer
is initialised after the buffer data is printed. Buffer clear —the
printerisinitialised after the currentline hasbeen printed. Invalid—
This signal is ignored.

Pin 18: This pin supplies 5V or zero volts as required by external
device when connected to interface.

Auto Feed XT: There is normally no Line Feed after a Carriage
Return if the Auto Line Feed is set to NO. However, in the Epson
emulation, if the Auto Line Feed is set to NO and the Auto Feed XT
is set to valid, a Line Feed is executed upon an Auto Feed signal on
pin 14 of the parallel interface. This exception may be necessary for
some hardware/software combinations.

The following options are used only if the serial interface is
selected (see Appendix C for details).

Parity: Selects parity.

Serial Data 7- or 8- Bits: Selects data format. When the Serial Data
7- or 8- Bits is set to 7, the Parity must be set to either ODD or
EVEN. 7- Bit Serial Data will not be printed correctly if the Parity
is set to NONE.

Protocol: Selects interface protocol.

Diagnostic Test: Activates the printer’s interface diagnostic test.

Busy Line: Selects line used for busy signal.

Baud Rate: Selects data transmission speed.
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DSR Signal: Sets the Data Set Ready (DSR) signal.
DTR Signal: Selects Data Terminal Ready (DTR) signal status.

Busy Time: Sets busy signal timing.

Cleaning

Every sixmonths (orafter 300 hours of operation), take a clean, dry
soft cloth and dust the area around the carriage shaft and platen.
Be sure to remove any loose particles of paper. Do not use solvents
or strong detergents on the cabinet. Be sure to turn the printer OFF
before cleaning,

Make sure the photosensor, which is located on the paper chute
behind the platen, is regularly cleaned, especially when signs of
paper dust accumulate. Cleaning can be done using a cotton bud
or any other suitable non-abrasive cleaning implement.

Auto Fan Stop

When the printer has been in the idle mode for a short time, the fan
inside the printer will stop. The printer remains in the select mode
and is ready to receive data. As soon as the printer starts to print
the fan will resume operation.
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Problem Solving

Why does nothing happen when I turn on the printer?

The printer may not be plugged in. Check the power cord
connection to the printer and the outlet.

Why is the ALARM light on?
Check to see if:

* Paper is out.

* The paperleverisnotset for thetype of paper that youare using
(single sheet or continuous-form paper).

* The front cover is open.

After correcting the alarm condition, you may have to turn the
printer off and on again to make the ALARM light go out.

Why is the ALARM light not on when the printer is powered on
and there is no paper loaded?

* Make sure that the photosensor which detects single sheet
paper is not dirty from paper dust, (See Cleaning section, Page
2-17.)

If paper dust accumulates on the surface of this sensor, it is

possible for the sensor to be activated, causing the printer to detect

incorrectly that the paper has been loaded. While the printer is in
this condition it is impossible for the user to load single sheet

paper.
Why is the ALARM light flashing?
Turn the printer off and check to see if:

* The bail is open. Make sure the bail lever is towards the back
of the printer.

* The paper or ribbon is jammed.

* Something is blocking the path of the printhead.

If you are unable to rectify these problems contact your nearest
OKI service centre.
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Why does the printer not print when data is sent from the
computer?

You may have the printer deselected (the SELECT light is out).
Press the SELECT button. If the SELECT light still does not come
on, even though the POWER light is on, turn the printer OFF and
check that the interface connection from the computer is secure.

Why are dots missing in my printout?

The headgap may not be set correctly. Try moving the headgap

lever to alower setting. If that does not help, the printhead may be

damaged. Call for service.

Why does my ribbon come off?

* Make sure that the ribbon cartridge is seated properly.

* Ensure that the ribbon is properly located around the ribbon
guide, as shown on the ribbon fitting instruction label.

How can I check the data that my computer is sending to the

printer?

By entering the hexadecimal mode. Hold the SELECT and FORM
FEED buttons down while turning the printer ON. All data sent to
the printer, including text and printer commands, will be printed
in hexadecimal format. For example, this line of BASIC code:

LPRINT CHR$(27);“0”; CHR$(30);“12345";,CHR$(10)
would print in this format;
IB301E31323334350A .0.12345.

To return to standard printing, turn the printer OFF then ON
again.
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IBM Modes Standard Features

The following chapters explain all the available features that can
be changed, starting with the basic functions for IBM modes
(Proprinter compatibility), followed by the advanced features.

Some of these commands will be applicable for the Epson mode as
well. Those commands which only apply to the Epson mode will
be dealt with in Chapters 5 and 6. A quick reference will be
supplied at the beginning of Chapter 5 to let you know which
commands for the Epson mode have already been dealt with in
this first section. Beside each feature you will find one or more of
the following letters to indicate in which mode(s) the command
works:

P Commands work in the Proprinter mode.
F Commands work in the Epson FX mode.

A complete summary of all the control codes that are available in
each mode can be found in Appendix A.
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Characters Per Inch (CPI)

The numbers of characters per inch defines how many letters (or
other symbols like numbers) can be printed in one inch. The
MICROLINE 3410 EI offers you the choice of 10 character sizes:

pica (10 characters per inch)
elite (12 CPI)

fine print (15 CPI)

condensed (17.1 CPD)

condensed (20 CPI)

and their expanded or double-width counterparts:

5CPI (double 10 CPI)
6 CPI (double 12 CPD)
7.5 CPIL (double 15 CPI)
8.5CPlL (double 17.1 CPI)
10 CPI (double 20 CPI)

You will notice that the double-width command expands the
characters so that fewer fit in an inch. If you want to separate your
text into topics, this feature is ideal for printing headlines.

Although the defaultsetting is 10 CPI, you can change the character
pitch anytime by entering the following printer control codes.

Character Pitch Decimal Hex. ASCII Comp.
10 CPI (Pica) 18 12 DC2 P
12 CPI (Elite) 27 58 1B 3A BSC: P
17.1 or 20 CPI (Condensed print)| 15 OF Sl P

(10 CPI becomes 17.1 CP1L
or 12 CPI becomes 20 CPI)

15 CPI (Fine print) 27103 1B 67 ESCg PFE
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Double Width Decimal Hex. ASCII Comp.

Begin double width printing 14 0E 50 PF
for one line

Cancel double width printing 20 14 DC4 PR
for one line

Begin double width printing 27 87 49 1B 57 31 ESCW 1 PF
(not cancelled by end of line)

Cancel double width printing 27 87 48 1B 57 30 ESCW 0 PF

Note: Double width printing in 10 CPl and 12 CPI can be combined with Near
Letter Quality, emphasised, and enhanced printing. The ESC W 1 command
takes priority over the 5O command.

Double Height and/or Decimal Hex. ASCII Comp.
Double Width

Begin double height and/or 279164n1  [1B5B40n1 |ESC [@nl
double width printing n2ml.m4 |n2ml.m4 |[n2ml..m4

-

This command is only for the Proprinter mode and sets either
double height, double width or both, together with the control of
line spacing. The table overleaf will help you choose the correct
command for your requirements.

nl and n2 are the number of bytes in the sequence. Normally this
will be four sonl =4 and n2 = 0.

m1 to m4 are the modes available. m1 and m2 are ignored and are

therefore constantly set at 0. m3 defines character height and line
feed value. m4 defines character width.
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Selecting m3

m3 Function
0 No Change
1 LF Unchanged
Standard height characters
2 LF Unchanged
Double height characters
16 Single LF/
Character height unchanged
17 Single LF/
Standard height characters
18 Single LF/
Double height characters
32 Double LE/
Character height unchanged
33 Double LF/
Standard height characters
34 Double LEF/
Double height characters

m4 specifies either standard or double width characters as below:

m4 =0 No change
m4 =1 Standard
m4 =2 Double Width Chr.

Only m3 and m4 have to be selected according to the desired
function. The complete ESC sequence is:

CHRS$(27);"[@";CHR$(4);CHR$(0); CHR$(0);CHRS$(0);CHR$(m3);CHRS(m4)

For certain applications you may need to know how many
characters fit in one line. This depends on both the characters per
inch and the paper width. Table 1 shows the maximum number of
characters per line for each character pitch.
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Table 1 Maximum Number of Characters Per Line

Character Size

Pica (10 CPI) 136
CHR$(18)

Elite (12 CPD) 163
CHR$(27);CHR%$(58)

Fine Print (15 CPI) 204
CHR$(27);CHR$(103)

Condensed (17.1 CPI) 233
Condensed (20 CPI) 272
CHR$(15)

Double Pica (5 CPI) 68
CHR$(18);CHR$(14)

Double Elite (6 CPI) 81
CHR$(27);CHR$(58);CHRS(14)

Dcouble Fine Print (7.5 CPI) 102
CHRS$(27);CHRS$(103);CHRS$(14)

Double Condensed (8.5 CPI) 116
CHR$(18);CHR$(15);CHR%(14)

Double Condensed (10 CPI) 136
CHR$(27),CHR$(58);CHR$(15);CHR$(14)

IBM BASIC will not normally let you print more than 80 characters
on a line. Enter a WIDTH statement to supersede this limitation.
Read your IBM BASIC reference manual for an explanation of this
command.
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Print Modes

Near Letter Quality, Utility, High Speed Draft and Italics

The first time you turn your printer on, it will automatically print
in utility mode. In this mode the printer prints bidirectionally: that
is, printing one line from left to right, the nextline from right to left,
etc. This printing method increases the printer’s speed so it prints
417 characters per second. You can use this mode for high-volume
printing and for printing program listings or rough drafts.

[f you can sacrificea little print quality for speed, select High Speed
Draft (HSD) mode. In this print mode, you can have printing at 550
cps in 10 CPI. However, draft mode is unavailable with double
width, emphasised, enhanced, italics and proportional spacing.

When you want to make a good impression with a memorandum
or letter, use OKI's special Near Letter Quality mode. In this mode
the printer prints slower (at 104 characters per second) because it
prints each line twice. On the second pass, the printer fills in
between the dot pattern printed on the first passand forms asharp,
crisp letter. You get excellent results when you print your word-
processing files in this mode.

Often when you are writing youmay want to highlighta paragraph
or keywords with italics. Italics are printed in NLQ mode also. In
the Menu Select Mode, you will notice italics is designated by
ITALICS (Italics characters).

Overleaf is a summary of the commands you need to enter.
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Print Mode Decimal Hex. ASCII Comp.
High Speed Draft Mode (HSD) | 27 3548 1B 2330 ESC#0 ¥
Begin Italics Printing 273771 1B 2547 ESC%G |P
Stop Italics Printing 273772 1B 2548 ESC%H |P
Important: These modes can also be selected with the Menu select mode.

When PRINT MODE appears, UTILITY, NLQ and HSD can be selected.

Near Letter Quality Mode (NLQ)| 2771 1B 47 ESCG EP
Select NLQ Gothic 277350 1B 49 32 ESC12 P
Select NLQ Courier 277351 1B 49 30 ESCIO0 P
Exit NLQ 2772 1B 48 ESCH EP
Note: Clearance between NLQ characters is variable.

Proportional spacing

Proportional spacing gives adocumenta typeset look by adjusting
the spacing between characters according to the width of a
character, for example an ‘i’ would need less space than a ‘w’
would. The proportional spacing command can be givenanywhere

on a line.
Proportional Spacing Decimal Hex. ASCII Comp.
Proportional spacing on 27 8049 1B 50 31 ESCTP1 o
Proportional spacing off 27 80 48 1B 50 30 ESCPO P
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Spacing between characters

Some software packages let you specify the individual character
width (see Proportional Spacing under the Menu Select mode),
and the spacing between individual letters. Together, by varying
the spacing between characters in proportion to their width, these
features produce a more polished, typeset look. If you compare a
printed book page with a typed page you will see the difference.

If your software package has this option, you must modify it by
entering the control codes explained below. Follow the software
package’s instructions on modifying it.

When the printer is turned on, its standard character spacing is

3/120inch (0.64 mm) at 10CPland 3/144inch (0.53 mm) at 12 CPL.
The control code described below lets you increase that spacing to
a maximum of 14/120 inch (2.96 mm) and 14/144 inch (2.47 mm).

Spacing between characters Decimal Hex. ASCII Comp.
Change spacing between 2786 n 1B56n ESCVn P
characters

Return to standard spacing 27860 1B 56 00 ESCVNUL|P

Important: This command is ignored when the printer is in bit-image blocks, or
line graphics mode.

The final number “n” in this code is any number between 1 and 11.
This lets you insert up to 11 dot spaces between each letter.
Normally, your printer puts three dot spaces between each letter.
If you want to use character spacing with proportional spacing,
remember to specify proportional spacing in the last option of the
Menu Select Mode (PROPORTIONAL SPACING) by selecting
“YES” or using a software command. Be sure NLQ is the current
value for PRINT MODE.
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This command increases spacing between characters in multiples
of:

1/120 inch (0.21 mm, 10 CPI)

1/144 inch (0.18 mm, 12 CPI),

1/180 inch (0.14 mm, 15 CPI)

1/206 inch (0.12 mm, 17.1 CPI) and

1/240 inch (0.11 mm, 20 CPI).

The maximum variable number is 11, so the maximum possible
space between characters is:

14/120 inch (2.96 mm) at 10 CPI, or
14/144 inch (2.47 mm) at 12 CPI

After you set the spacing, it stays in effect until you turn off the
printer, change the setting, or return to the standard spacing.
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Character Sets

Inthe IBM-Modes your MICROLINE 3410lets you choose between
two IBM character sets and numerous international character sets.

IBM CHARACTER SETS

IBM Character Set 1 repeats many of the non-printable commands
(such as ESC and NUL) at the higher end of the ASCII scale, at
decimallocations 128 through 155. The ESC command, forexample,
can be given as either decimal value CHR$(27) or CHR$(155). In
IBM Character Set 2, the high ASCII values are reserved for
characters used in foreign languages. Both these character sets
haveline graphics charactersand mathematical symbols at decimal
locations 160 through 255 on the ASCII chart. IBM Character Set 2
also includes special characters in decimal locations 3 through 6:
aheart, diamond, cluband spade. Thesectiononnon-ASCII characters
explains how to print these special characters.

Appendix B shows you the two IBM character sets

Character Sets Decimal Hex. ASCII Comp.
Select character set 1 2755 1B 37 ESC 7 P
Select character set 2 27 54 1B 36 ESC6 P

Code Page: This allows the user to select a Code Page which is then
available as IBM Character Sets 1, 2 and the All Character Set (in IBM
emulation). The characters are accessed in the same way, using the
commands ESC 7 to select Character set 1, ESC 6 to select Character
Set 2 and ESC * or ESC \ n1 n2 to select the All Character Set.

The Code Pages can be found in Appendix B.
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IBM Code Page Selection

This command selects the IBM code page, IBM PPR only, defined
by the ID number.

IBM Code Page Decimal Hex. ASCII Comp.
IBM Code Page 279184n1  |1B5B54nl |ESC[T P
n200ml n20000ml1 |nln2 NUL
m2 (0 m2 (00 NUL ml
m2 NUL

Note: When Code Pages are selected, slashed zero can be selected by the menu.

These commands allow you to select character sets that replace
some less frequently used characters with symbols used in a
variety of European languages.

nl and n2 are the number of bytes in the sequence. Normally this
will be five, so n1=5 and n2=0.

To select code pages in IBM emulation, take the IBM ID number
and divide it by 256. Assign this number to m1 and the remainder
to m2. To specify code page 850 use this BASIC statement:

LPRINT CHRS$ (27): “[T”; CHRS$ (5); CHR$(0); CHRS$ (0);

CHRS (0); CHRS (3); CHRS (82); CHRS (0);

D Code Page
437(1B5H) USA

850(352H) MULTILINGUAL
860(35CH) PORTUGAL
863(35FH) CANADA FRENCH
865(361H) NORWAY
1008(3FOH) GREEK-437
1009(3FTH) GREEK-928
1010(3F2H) GREEK-851
1012(3F4H) TURKEY
1013(3F5H) CYRILLIC
1014(3F6H) POLSKA MAZOVIA
1015(3F7H) POLSKA PC LATIN 2
1016(3F8H) SERBO CROATIC |
1017(3F9H) SERBO CROATIC 11
1018(3FAH) ECMA 94

IBM Modes Standard Features 3 — 11



IBM Code Page ID Number Assignment

1D Code Page
437 USA
850 Multilingual
851 (reserved)
852 (reserved for Eastern Europe)
853 (reserved)
855 (reserved for Cyrillic-1)
860 Portugal
862 (reserved)
863 French-Canadian
864 (reserved)
865 Norway
866 (reserved for Cyrillic-II)
876 (reserved)
877 (reserved)
899 (reserved)
909 (reserved)
911 (reserved)
1000 (reserved)
1001 (reserved)
1002 (reserved)
1003 (reserved)
1004 (reserved)
1005 (reserved)
1006 (reserved)
1007 (reserved)
1008 Greek-437
1009 Greek-928
1010 Greek-851
1011 (reserved)
1012 Turkey
1013 Cyrillic
1014 Polska Mazovia
1015 Polska PC Latin 2
1016 Serbo Croatic 1
1017 Serbo Croatic 2
1018 ECMA 94
1019 (reserved for Windows East Europe)
1020 (reserved)
1021 (reserved)
1022 (reserved fro Windows Cyrillic)
1023 (reserved for Windows ANSI)
1024 (reserved for Hungarian CWI)
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Character set

Character Set Codes

Decimal Hexadecimal ASCII

ASCII (@) 64 40 @
ASCII (D) 65 41 A
BRITISH 66 42 B
GERMAN 67 43 o
FRENCH 68 44 D
SWEDISH [ 69 45 E
DANISH 70 46 K
NORWEGIAN 71 47 G
DUTCH 72 48 H
ITALIAN 73 49 I

FRENCH-CANAD'N 74 4A ]

SPANISH 75 4B K
SWEDISH I 76 4C L
SWEDISH 111 77 4D M
SWEDISH IV 78 4E N
TURKISH 79 4F O
SWISS T 80 50 P
SWISS 11 81 51 Q
PUBLISHER 90 5A Z

INTERNATIONAL CHARACTER SETS
With the Menu Select mode or with a programming command,
you can access special characters used in a specific language.
These languages include English (with British or American
symbols), German, French, Swedish, Danish, Norwegian, Dutch,
Italian, French-Canadian, Spanish and Publisher. When you select
a language with the Menu Select mode or with the language
command, some of the standard keyboard characters are replaced
by new symbols. If you enter the British character set and press the
#key, you get a Pound Sterling symbol: £. Although the # symbol
will still appear on your screen, the printer will print the Pound
Sterling symbol in its place.

International Character Sets

Decimal

Hex.

ASCII

Comp.

Select International character set

2733 n

1IB21 n

ESC!n

I)

where n is the code for the character shown in the table
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The characters that change from language to language are shown

in the following table

IBM NATIONAL CHARACTER SETS

Decimal value
ESC! n | Language

35 3 38 48 64 79 91 92 93 94 95 96 105 123 124 125 126
@ ASCII (@) # §$ & B8 @ O [ \ 1] . i {1 1 -
A ASCIL (D) + 5 08 0 [\ ] -~ iy =
B British £ S & 0 8 O [ . i b}~
& German # 5 8 8§ 0A 00U~ _ a o u B
D French £ $ & 0 a0 ¢ § - i é 1 &
E Swedish | # nm & 0 E O AOAD _ é&1iae aanun
F Danish # §$ & 06 0 &2 0 AU _ " 1L a2e an
G Norwegian # § & 0 € 0 & @ A . i e 0 &
H Dutch £ 8§ & 0 @ 0O [ | . i 4 1 3§ =
[ [talian £ 5 & 0 58 O " ¢ é _ i a o e i
] French-Canadian $ & 0 a@© & ¢ @& 11 61 é&uea
K Spanish b 8 & 0 7 0K 8 ¢ 0 4d i é 1L 6 4d
L. Swedish [I # § & 0 EO A OAD _ 6 1i a6 & a
M Swedish 111 § $ & 0 E O A OAU _ é i ao & aa
N Swedish [V § = & 0 E 0O AOGA" _ é&iaodaaq
O Turkish s 58§ 0 g0 iédnBd _g¢gailfTduct
P Swiss | £ $ & 0 ¢ O &a & @& _ i a6 0
Q Swiss [l £ % &k 0 § 0 & ¢ &8 "~ _ i & u @
Z Legal /Publisher ¥ 5 & 0§ 0~ q i t ™
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Enhanced and emphasised printing

These print styles let you highlight text with bold letters. In both
emphasised and enhanced printing the printer prints over the
same text twice: the second pass is offset by a half-dot horizontally
in emphasised printing, and by a half-dot vertically in enhanced
printing.

Enhanced mode is not available in Near Letter Quality mode, but
emphasised may be used.

Enhanced/Emphasised Printing | Decimal Hex. ASCII Comp.
Start emphasised printing 27 69 1B 45 ESCE F
(horizontal offset)

Stop emphasised printing 2770 1B 46 ESCE PE
Start enhanced printing 2771 1B 47 ESC G PF
(vertical offset)

Stop enhanced printing 2772 1B 48 ESCH PF

Superscripts and subscripts

With this feature you print characters slightly above the print line
(superscripts) for footnotes and exponents, and characters slightly
below the line (subscripts) for formulas.

Superscripts and subscripts are half the width and height of
standard characters at 10 CPI and 12 CPI, and half the height of

standard characters at 15 CPI, 17.1 CPI or 20 CPL

Superscripts and Subscripts Decimal Hex. ASCII Comp.
Start superscripts 27 83 48 1B 53 30 ESCS0 PF
Start subscripts 278349 1B 5331 ESCS1 PF
Stop super/subscripts 27 84 1B 54 ESCT PF
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Underlining
With this feature you can draw an unbroken line under characters
and the spaces between characters.

Underlining Decimal Hex. ASCII Comp.
Start continuous underlining 274549 1B2D 31 ESC-1 PE
Stop underlining 274548 1B2D 30 ESC-0 PF

Note: The underline feature prints a line which overlaps the end of the tails on
descending characters (that is p, g, etc.). This feature will not operate in the High
Speed Draft (HSD) mode.

Overscoring

The overscore command causes a line to be drawn above the
designated characters. Spaces specified by the horizontal tab
command will not be overscored.

Overscoring Decimal Hex. ASCII Comp.
Start overscoring 279549 1B 5F 31 ESC _1 B
Stop overscoring 27 95 48 1B 5F 30 ESC _0 P
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Formatting Features

Page length, top of form, and form feed

After you set the page length, the printer knows what size paper
you are using. When you switch your printer on, the current
location of the print head is recorded as the top of form, the
position of the first line of printing on the page below the top
margin. Inserting a Form Feed command after printing several
lines moves the paper to the first printing line of the next page.

Formatting Features Decimal Hex. ASCII Comp.
Set page length by number of 2767 n 1B43 n ESCCn PF
lines per page

Set page length by number of 27670n 1B4300n ESCCNUL|PF
inches per page n

Set Top Of Form (TOF) at 2752 1B 34 ESC 4 P
current printhead position

Advance paper to next TOF 12 0C FF P:E

Line spacing

Unless you change the print menu, the printer is normally set to
print 6 lines per inch (LPI); the distance from the bottom of one
letter to the bottom of the one below is 4.23 mm (1/6 inch). If you
want to fit more lines on to a page, use the 8-LPI command (3-mm
(1/8inch) spacing), or the 2.45 mm (7 /72-inch) spacing—although
this is mostly used in 7-Bit Graphics.

Line Spacing Decimal Hex. ASCII Comp.
Set lines at 8 LPI 27 48 1B 30 ESCO PR
Set lines at 10.2 LPI 2749 1B 31 ESC1 PE
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Fine line spacing

For graphics orspecial effects, use the fine lines per inch commands,
which change the spacing in multiples of 1/72 inch or 1/216 inch.
This does not affect the height of characters; it changes only the
spacing between the lines. For example, if you choose a fine lines
per inch of 72/72 inch, there is 1 inch between the bottom of one
line and the bottom of the next.

To set lines per inch in multiples of 1/72 inch, first use:
ASCH

Fine Line Spacing Decimal Hex. Comp.

Set LPTin multiples of 1/72in.  |2765n 1B41n ESC An EF

o

The last code “n” is the multiple you require and is a number with
a decimal value greater than 1 and less than 85.

For the Epson Mode that is all you need to do. For the IBM modes
you must also activate the lines per inch set using:

Fine Line Spacing Decimal Hex. ASCII Comp.

Activate fine line spacing 27 50 1B 32 ESC2 P

This command activates the fine lines per inch set by the
CHR$(27);“A”;CHR$(1-85) command. You can use these two
commands to to return to 6 LPI by having CHR$(1-85) equal 12.
(12/72 inch equals 1/6 inch line spacing.)

Note: When no Fine Line Spacing is specified prior to an activate command, the
default spacing in the current menu is activated.

Toset lines per inch in multiples of 1/216 inch up to 255/216 inch,
use this command:

Set Lines Per Inch (LPI)

Decimal

Hex.

ASCII

Comp.

Set LP1 in multiples of 1/216 in.

27 51 1-255

1B 33 01-FF

ESC3n

I*F
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To execute a single line feed of 0.12 mm (1/216 inch) up to 29.98
mm (255/216 inch) use this command:

Variable Line Feed Decimal Hex. ASCII Comp.

Execute variable line feed 27 74 1-255 1B4A 01-FF |ESC Jn PF

Note: For both these commands in Epson Mode n = 0-255

Thelast code equals a number between 1 and 255. This line spacing
activates automatically when the printer receives this command.

For mechanical reasons, the ML3410 advances paper in multiples
of 1/144 inch, not in multiples of 1 /216 inch, which is the standard
for IBM printers. To increase IBM compatibility, the printer
multiplies the variable value (01 to 255) in your statement by 2/3
to approximate 1/216 inch. Because of rounding off, you may
sometimes notice lines per inch varies slightly from your specified
statement. For more precise spacing set your lines per inch in
multiples of 1/72 inch wherever possible.

Automatic skip-over perforation

With this feature you can specify where the printer will skip from
the bottom of one page to the top of form of the next page. The
printer automatically skips over the perforation between pages of
computer paper, and starts printing again at the next top of form.
This feature can be used in a software program, eliminating the
need for inserting the programming command for form feed (FF)
after every page in your program. After the automatic skipping
distanceis set, you can printa program several pages long without
worrying about the pages running together.

Before you set the automatic skip it is a good idea to set the form
length and top of form.

Although you can select automatic skip-over perforation of one
inch (bottom and top margins) in the Menu Select Mode, with the
following command you can vary the distance skipped:
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Auto Skip-Over Perforation Decimal Hex. ASCII Comp.

Vary distance skipped-over perf. | 27 78 1-255 IB4E01-FF  |ESCNn PF
Stop skip-over perforation 2779 1B 4F ESCO PE

* In this command, the 1 to 127 for Epson Modes or the 1 to 255 for Proprinter XL
mode represent the number of lines skipped from the bottom of one page to the
top of form of the next page.

Indenting

With this feature you can indent one line of print for beginning
paragraphs, positioning headings, etc. The amount of indentation
is calculated in dot columns. A dot column is the distance from the
centre of one dot to the centre of the next dot within a character
pattern. This distance varies according to the size of the character.
The following table shows the measurements for each size:

Character Width
10CP1 | 12CPI | 15CPI | 17.1CPI| 20CPI
Dot Column |  (inches) 1120 | 1/144 | 17180 | 1/206 | 1/240
Width - 021 0.18 014 | 012 011

You can set the indentation to the exact dot position distance from
the print head’s home position by entering the following control
code sequence in your program:

Indenting Decimal Hex. ASCII Comp.

Indenting 27 37 66 1B2542 ESC % B P
nl n2 n3 n4 nln2n3nd |nln2n3nd

The column number (nl, n2, n3, n4) must be a four-digit number
and cannot be less than the left margin or exceed the right margin.
If you are programming in BASIC using hexadecimal, remember
to represent each of the four digits with a two-digit hexadecimal
number. Be sure to include the semicolon (;) at the end of this code
sequence, otherwise the command will not work.
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You will notice that the actual amount of indentation varies with
the character size, but the indentation relative to the next line
remains the same.

Setting the page margins
Set the left and right margins with:

Set Page Margins Decimal Hex. ASCII Comp.

Set page margins 2788nln2 (1B58nln2 |ESCXnln2| P

nl: left margin
n2: right margin

nland n2 are converted toa multiple of 1 /120 inch according to the
character pitch (10/12/15/17.1/20CPI) at the time. Thereafter, the
distance from the home position does not change even when the
character pitch is changed.

The valid ranges for n1 and n2 are as follows:

CPI
n 10 12 i5 171 20
nl 1=n1 1=nl lsnl  |l=nl 1<nl
n2 5<n2 6sn2 7<n2 9<n2 10<n2
n2-nl 4<n2-nl | 52n2-nl | 6<n2-nl |8<n2-nl | 9<n2-nl

The right margin must be at least 4 characters (at 10 CPI) to the
right of the left margin. However, if n2 is greater than the default
value, it is replaced with the default value and then the range is
checked.

IBM Modes Standard Features 3 - 21



The default values for the right margin (n2) are as follows:

CPI
10 12 15 17.1 20
136 163 204 233 272

If n1, n2, and n2-n1 are outside the range, the entire command is
ignored and the left and right margins remain unchanged. The nl
and n2 values indicate left and right margins of the printable area.

Example

When nl =10 and n2 = 100, the print area is from column 10 to 100
with 91 printable columns.

The default value for the left margin is fixed at 1.

When the command is entered at the beginning of a line, it takes
effect from that line. When it is entered in the middle of a line, it
takes effect from the next line.

Automatic carriage return in word units as in IBM color printer is
not performed.

Note: Word unit automatic carriage return means that when the right margin is
exceeded, the last word is printed on the next line instead of being splitat the end
of a line. This is used with word processors.

Horizontal tabs

When you turn on the printer, tabs are set automatically for every
eighth character. As with a typewriter, however, you can set your
own horizontal tab stops on the ML3410. You set the stops with a
line at the beginning of your program, and insert an HT code
whenever you want to skip to the next tab stop. Some important
distinctions will give you more flexibility.

You can set up to 28 tab stops in either IBM mode or up to 32 in
Epson mode but you must enter them in left-to-right sequence or
in ascending numeric order.

3 -22 IBM Modes Standard Features




In the Epson mode the horizontal tabs should be relative to the
actual left margin. In the IBM modes they are set from the absolute
left margin (character column 0).

Character column tabs

Character Column Tabs Decimal Hex. ASCII Comp.
Set character column tabs 27 68 1B 44 ESCD PF
1st tab... 0 1st tab... 00 1st tab....
NUL

Note: Character column number must be a one-byte binary. If you are
programming in hexadecimal, remember that each digit must be represented by
a two-digit hexadecimal number.

The location of the rightmost possible tab stop depends on the
printer model (the ML3410 has a wider carriage) and the character
size you are using (there are more characters on a line at 17.1 CPI
than at 10 CPI). This chart shows the possible combinations.

Maximum Character Columns Per Line at

10CPI 12CP1 15CP1 20CPI

17.1CPI

ML3410 136 163 204 233 272

If you try to skip to a tab stop set beyond the width of the page, or
if you try to skip to a tab where none was set, the printer will
advance the paper one line and begin printing at the first column
of the next line.

Tab Stops Decimal Hex. ASCII Comp.
Skip to next tab stop g 09 HT PF
Clear tab stops 27680 1B 44 00 ESCDNUL|PF
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Vertical tabs

The command VT advances the paper to the next vertical tab stop
position. If automatic carriage return is on, a CR is done after each
VT.

In Epson or Proprinter mode, if the next tab stop is greater than the
form length (or the form length minus skip perforation) or no
vertical tab stops are set a VT is treated as a line feed.

Up to 16 Vertical Tabs can be set in the Epson mode or up to 64
positions on a page in Proprinter XL mode. The vertical tab
positions are to be setin lines. The line at the top of the form is line
number 1.

Vertical Tabs Decimal Hex. ASCII Comp.

Set vertical tabs 27661 .. 1B 4201 ... ESCBSOH [PF
640 40 00 «@NUL

Cancel vertical tabs 27660 1B 4200 ESCBNUL |PF

Skip to next vertical tab 11 0B VT F

Clear vertical tabs and set 27 82 1B 52 ESCR r

horizontal tabs*

* Horizontal tabs are set at every 8th position, starting at column 9.
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Miscellaneous Features

Carriage return and line feed

When the printer receives a Carriage Return (CR) command, it will
print a line of data and return the printhead to the left side of the
page. When it receives a Line Feed (LF) command, the printer will
advance the paper one line. Normally your computer will
automatically add a carriage return and line feed at the end of a
line, butat times you may want to include these commands in your
program.

Note: Normally, the IBM PC adds a line feed command to each CR command. In
IBM SETI, you can send a CHR$(141) Carriage Return command which causes
a return without an automatic LF. If your printer prints several lines without
advancing the paper, you will have to set the print menu option AUTOLF, to Y
by using the Menu Select Mode.

Carriage Return and Line Feed | Decimal Hex. ASCII Comp.
Carriage return 13 0D CR PF
Insert line feed 10 0A LF o8

Reverse line feed

Reverse Line Feed Decimal Hex. ASCII Comp.

Reverse Line Feed 2793 1B 5D ESC ] 2

This executes an immediate reverse line feed, which is acted on
only once upon receipt. Therefore, if you want to reverse several
lines, the command must be sent once for each reverse line feed
required. It is not possible to reverse over the Top of Form.

Note: The reverse line feed command should not be sent to a printer with a Pull
Tractor Feed Unit attached.

IBM Modes Standard Features 3 — 25



Paper-out override

Anytime you want to disable the paper-out switch to keep the
printer printing to the very bottom of the page, enter:

Paper-out Override Decimal Hex. ASCII Comp.
Paper-out override 27 56 1B 38 ESC 8 PF
Reactivate paper-out sensor 2757 1B 39 ESC9 PF

Clear buffer

This code eliminates a line of data if it has not yet been printed.

Clear Buffer

Decimal

Hex.

ASCII

Comp.

Clear buffer

24

18

CAN

PF

Print head direction

For some situations, such as when you are printing reports with
columns requiring precise alignment, unidirectional printing
improves graphics print quality with more accurate column
alignment. After you specify this feature, the printer prints only in
one direction, always from left to right.

Print head Direction Decimal Hex. ASCII Comp.
Start unidirectional printing 27 8549 1B 55 31 ESCT1 P
Return to bidirectional printing |27 8548 1B 5530 ESCUO PF

The Home Head command sends the print head to the left margin
(also called the home position) to print the line that follows the
command. This unidirectional printing occurs for one line only,
then normal printing resumes. To send the print head home, use

the following codes:
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Home Head Decimal Hex. ASCIl Comp.

Home head 27 60 1B 3C ESC < F

Backspacing

A backspace command is not acted on by the printer until a
character or print command is given after it. If you want to
backspace repeatedly to make several different combined symbols,
add the BS command after each character followed by the
overprinted character. If superscript printing is indicated, a BS
command causes the printer to perform a reverse linefeed to the
backspace position and then prints the next character as a
superscript. Alignment is not guaranteed.

To print one character and then move the printhead to the leftand
back overitto printanother character, use thebackspace command.
This command helps create symbols not included on your
keyboard, such as the plus/minus ( + ) sign, a cent sign and a less
than or equal to sign.

Note: A backspace will not be performed beyond the left margin.

Backspacing Decimal Hex. ASCII Comp.

Execute back space 8 08 BS PF

Automatic line feed
When the automaticline feed is on, the printer does a line feed each
time it receives a carriage return (CR).

Automatic Line Feed Decimal Hex. ASCII Comp.
Automatic line feed on 27 5349 1B 3531 ESC51 P
Automatic line feed off 27 5348 1B 3530 ESC50 it
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Print suppress mode

This feature lets you temporarily disconnect the printer from the
computer by sending a control code through your program: an
ESC QSYN code tells the printer to ignore all data except the DC1
code; a DC1 code releases the printer from the print suppress
mode.

The PRINTSUPPRESS EFFECTIVE option in the menu must be set
to VALID in order for the print suppress commands to be active.
If this option is set to INVALID, these commands will be ignored
by the printer.

There is a difference between print suppress mode and the printer
being deselected. When the printer enters print suppress mode, it
continues to receive data but does not store or print it—so the data
is lost. The SEL light blinks when print suppress is entered.
Pressing the SEL button twice will reconnect the computer to the
printer.

Print Suppress Mode Decimal Hex. ASCIL Comp.
Print suppress mode on 278122 1B51 16 ESCQSYN (P
Print suppress mode off 17 11 DC1 P

Print continuously

For programmers who would like to see what control codes were
entered in a document, the following commands specify the
printing of one or all normally non-printable characters below
decimal 31 and between decimal 128 - 159 in IBM Set 1.

To print just one control character, use the ESC A Command
followed by the control character you want to print.
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Printing from the All Char. Set | Decimal Hex. ASCII Comp.
Print one character from the 2794 n 1B5En ESC*n P

All Character Set

n = character to be printed

Print continuously from the 2792 nl n2 1B5C ESC\ P

All Character Set nln2 nln2

followed by the character to be printed

To print all the control characters is a bit more complicated. You
have to indicate how many characters to print. If you want less
than 256 characters, then n1 is the number of characters and n2 is
0. For more than 255 characters, follow the ESC \ command with
the total of the following formula:

n2 = int (Total number of characters/256)
nl = Total number of characters - (n2 * 256)

When the ESC \ command is sent, the control codes do not operate
but are printed as special characters which appear in the chart in
Appendix B. Forexample, the ESC command printsasaleftarrow.
If the printer receives a code value for an unassigned character, a
space is printed.

The All Character Set is to be found in Appendix B.

Cut Sheet Feeder

If you have an OKl optional Automatic Cut Sheet Feeder mounted
on your Microline you can insert a new sheet of paper from the
hopper.

Cut Sheet Feeder Decimal Hex. ASCII Comp.
Insert sheet 272573 1B 1949 ESCEM1 i
Eject sheet 272582 1B 1952 ESCEMR |PF

Note: An LF command at the end of a page also causes the next sheet to be loaded.
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If you are working with a Dual Bin Cut Sheet Feeder you can use
the following commands to select between the bins:

Function Decimal Hex. ASCII Comp.
Bin 1 272549 1B 1931 ESCEM 1 EE
Bin 2 272750 1B1932 ESCEM2 |PF

A separate TOF can be set for each of the bins on the CSF. This
enables you to print on letter-headed paper, fed from one bin,
leaving alarge margin, followed by printing on pages fed from the
other bin with a smaller margin.

Cut Sheet Feeder Control Decimal Hex. ASCII Comp.

Sheet feed option 279170 nl 1B5B46nl1 [ESC[Fnl |P
n2ml m2m3|{n2ml m2m3 | n2ml m2 m3

Description of Parameters

nln2: number of parameters
ml: paper feeding technique
m2: type of media

m3: bin number

nl and n2 are the number of bytes in the sequence. Normally this
will be three, son1=3 and n2=0; m1 defines paper feeding method,
m2 is a constant set at 1 and m3 defines the Bin number.

ml=1 set manually inserting mode
ml =3 set CSF inserting mode
m2=1 constant

m3=0 nochange

m3=1 Bin_l1

m3=2 Bin 2

For example, to specify cut sheet feeding from Bin 2:

LPRINTCHRS$(27);CHRS$(91);CHR$(70);CHR$(3);CHR$(0);
CHRS(3);CHR$(1);CHR$(2);
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Bell (BEL)

This command will sound the printer’s bell every time the code is
received.

Bell Decimal Hex. ASCII Comp.

BEL 7 07 BEL PE

Emulation Mode

This command will change the emulation of the printer to the
specified mode.

Emulation Mode Decimal Hex. ASCII Comp.

Emulation mode 27123 n 1IB7Bn ESC {n PF

n = 00h IBM PPR Emulation
01h  Not used
02h  IBM PPR Emulation
20h  Reserved for OKI Microline Standard
21h  Reserved for OKI Microline Standard
22h  Reserved for OKI Pacemark
40h  Epson FX Emulation
41h  Epson FX Emulation

The default value is subject to the menu setting. When the emulation is changed, print
mode/status will return to the settled menu mode or terminated.

Deselect Mode

The printer will not receive further data, in IBM mode only, by
setting a busy signal and turning the SEL lamp off, until the SEL
button is pressed or the I-PRIME signal is received.

Deselect Mode Decimal Hex. ASCII Comp.

Deselect mode 27 106 00 1B6A 00 ESCjNUL |P

IBM Modes Standard Features 3 - 31



Initial Status

This command returns the printer, both in IBM and EPSON mode,
to its initial settings, i.e. after power is switched on.

Initial Status Decimal Hex. ASCIL Comp.
Initial Status 2712500 1B 7D 00 ESC|INUL |PF
Reset Inhibit

This command returns the printer to its initial settings, if the menu
item Reset Inhibit is set to NO.

Reset Inhibit Decimal Hex. ASCII Comp.
Reset Inhibit 2791 75 1B 5B 4B ESC[K P
nl n2 ml nl n2 ml nl n2 ml

m2 m3 m4 m2 m3 m4 m2 m3 m4

(n1 +n2 x 256) stands for the following parameters byte length.

ml specifies the initialisation mode.

m2 specifies the [D number of the printer, 03h or 16h (to be specified).
m3 and m4 specify the menu setting, after initialisation.
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Chapter 4

IBM Modes Advanced Features

Proprinter Mode

Downline Loadable Character Generator (DLL)

Proprinter Mode DLL Decimal Hex. ASCII Comp.
Copy ROM to DLL 27 36 1B 24 ESC $ B
Load Character 27 61 (Data) | 1B 3D (Data) | ESC = (Data) I’
Select Utility DLL 277352 1B 49 34 ESC14 r
Select Quasi-NLQ DLL 277354 1B 49 36 ESClé P

Creating a custom character enables you to expand the characters
and symbols available with your printer to include special
trademarks and symbols through your computer keyboard. The
loading procedure is complicated, so it is broken down to make it
a little easier. The complete format for Load Character Font is:

CHRS$(27); “="; n1n2 CHR$(20); code attrl attr2 coll. .. colll.

nl and n2 are derived from a formula that calculates the total
number of characters to be loaded. Code is the ASCII decimal value
for the first DLL character location. Attris 0 for ascending characters
and 1 for descending characters. CHR$(20) and null are constants
which always appear in the command. Coll . . . colll are the
column data for the actual characters to be loaded.

Step 1 Copy all characters (0-255) into the DLL RAM
The entire 256 characters in the character set are copied into the
DLLRAM area using thecommand CHR$(27);“$";. Any number of
characters can now be customised and the character and location
will be stored in the DLL RAM in the corresponding address.

Step 2 Number of downloaded characters

Determine how many characters you want to download. We have
chosen to design just one. Multiply that number by 13 and add 2 to
the total. Our answer is 15. Here is the formula:

(Number of characters x 13) + 2 = TOTAL
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Step 3 Entering the total

If the total is less than 256, then n1 is the total and n2 is 0. For our
one character, nlis 15 and n2 is 0. Enter the numbers into the Load
Character Code, ESC =nl1 n2

If the total is more than 255, then the total is divided by 256 with n1
being the remainder and n2 being the integer part of the result. It
is easier to look at an example.

Say wehavedecided to create an entire character set of 94 characters.
We would have:

(94 x13)+2=1224
n2 =int (1224 /256) = 4
nl =1224 - (n2 x 256) = 200

So the command would look like this:
CHR$(Q27);” =", CHR%$(200);CHR$(4);

Step 4 The spacer code
Insert DC4(CHR$20) here to separate the individual character data
you are going to load, Here is how the command looks now:

CHR$(27);" = ";CHR$(15);CHR$(0);CHR$(20);

Step5  The start code

Insert the start code in the command. The start code is the first
character being replaced by your new character. You can begin
your custom character set at any point in the character table but
remember thatif you areloading more than one character, characters
are replaced consecutively from the starting point. If you are
loading three characters beginning at the letter A (65 decimal), you
willend up replacing letters A, Band C. Then our start codes would
be like this:
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CHR$(27);” = ”;CHR$(41);CHR$(0);CHR$(20); CHR$(65);CHR$(attrl);
CHR$(attr2);CHR$(col1). . . CHR$(col11);CHR$(attr1);,CHRS$(attr2);
CHR$%(coll) . .. CHR$(col11);CHRS(attr1);CHRS(attr2);CHR%(col1). . .
CHRS(col11)

If we are replacing one character and never use the @ symbol, we
would give the start code as decimal 64.
So now we have this:

CHRS(27);” = ;CHR$(15);CHR$(0);,CHR$(20);CHRS$(64)

Note: Notice how the CHRS following “=" changed in the last two statements. It
is because the first statement loads three characters, making the formula:

(3 x 13) + 2 = 41 while the second statement loads only one character, making the
formula (1 x 13) + 2 = 15.

Step6  The two attribute byte codes
Now we define the characters to be loaded. Each character consists
of 13 bytes — 2 attribute bytes and 11 bytes of print data.

Attribute byte 1:
You havea choice of fourvalues: These select ascender or descender
characters (values 0 or 128), or graphics characters (values 1 or 2).

0: The character is being printed with the lower 8 pins.
128: The character is being printed with the upper 8 pins.

Using one of the other two values (1 or 2) you can quite easily create
characters which are similar to IBM—Graphic characters and which
are 12 dots high. Two passes make the printer printas if it has a 12—
pin printhead:

1: Pins 9-12 print the same as pin 8 (Value 1).

2: The pattern of pins 1-4 (values 128, 64, 32 and 16; see
illustration in Step 6: Designing a Character) will be printed
again on pins 9-12.
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Attribute byte 2:

If you want to use proportional spacing you will have to define the
print start position and the number of columns to be printed as
well. If you use start position 3 and 5 half dots character width, the
columns 3,4, 5,6 and 7 will be printed. Attribute byte 2 would then
be 53.

Start Character width
Rsition 1 2 3 4 5 6 7 8 9 10 1
0 1 2 3 4 5 6 7 8 9 10 11
1 17 18 19 20 21 2 23 24 25 26 X
2 33 34 35 36 37 38 39 40 41 X X
3 9 5 51 52 53 54 5 5% X X X
4 65 66 67 6 6 7 7N X X X X
5 81 8 8 8 8 8 X X X X X
6 97 98 9 100 1001 X X X X X X
7 13 114 115 116 X X X X X X X

Positions marked with x and values outside this table are not valid.
The only exception is the value 0, which can be used to select fixed
spacing.

In order to use the DLL in proportional mode you must specify
proportional mode using ESC P1 before printing. In non-
proportional mode the characters will be printed in full width,
attribute byte 2 will then be ignored.

Since the character we want to design will be a non-proportional
descender character, this is the command:

CHR$(27);" = ”;CHRS(15);CHR$(0);CHR$(20);CHR$(64);CHR$(128);
CHRS$(0);
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Step7  Creating your character(s)

Using the graph, we are going to create our character. Only eight
rows are printed for a character. If the characteris an ascender, row
one will be used but not row nine. If it is a descender, row one will
not be used but row nine will.

Our character is a descender. We are creating a special K. Here is
how it is done:

Coumn 1 2 3 4 5 6 7 8 9 10 11

128

64 ]

32 . .

16 .

8 ®

g ®

2 ®

1 o

Note: Avoid contact between 2 dots on the horizontal lines. If this happens the
data is loaded but the second dot will not be printed as you will see. It will be
ignored!

Now for each column, regardless if thereisa dotinitornot, add the
values for each dot. So for column one we have a dot in rows 2, 3,
4,5, and 6. Here is what we add:

64+32+16+8+4=124

Continue the same procedure for columns 2 through 11. Here are
our column totals:

124, 32,16,40,68,2,1,0,0,0,0
IBM Modes Advanced Features 4 -5



Now we can insert our column totals into the command:
CHR$(27);"=";CHR%(15);CHR$(0);CHR$(20);CHR$(64);CHR$(128);
CHR$(0);CHR%$(124);CHR%$(32);,CHR$(16),CHR$(40);CHR%(68);
CHR$(2);CHR$(1);CHR$(0);CHRS$(0);CHRS$(0); CHR$(0);

That is how a character is loaded.

Note: Thecharacter(s) you have loaded remainin the downlineloadable character
generator until you turn off the printer, replace the character with another
downloaded character or send the command to clear the downline buffer.

If you are loading more than one consecutive character, you must
give a starter code for the first character you areadding. Then after
you have loaded the 13 bytes of character data for the first character
you have designed, you immediately follow it with the 13 bytes of
character data for the nextcharacter and so on until all the characters
are loaded. Remember each downloaded character replaces the
next consecutive normal character.

Note: In order to load characters into non-consecutive locations in memory, you
must use the complete command for each character.

Step 8 Printing the character

To print your character in Quasi-NLQ, use the command, ESC16.
This selects the Quasi-NLQ downloaded character generator. Or
you can select Utility mode with the ESC 14 command. Whichever
print mode you choose, be sure to follow the command with the
character you replaced—in our case, we would enter the @ symbol.
To clear the DLL, use this command:

Clear DLL Decimal Hex. ASCII Comp.
Clear DLL 276100 1B3D 0000 | ESC=NUL| P
NUL
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To return to the normal character set select a print mode.

Exit DLL Decimal Hex. ASCII Comp.

Start Utility Mode 277348 1B 49 30 ESCI0 P

Start Gothic Mode 2773 50 1B 4933 ESCI2 P

Start Courier Mode 277351 1B 4932 ESCL3 P
Graphics

The bit image graphics feature lets your printer draw almost any
kind of illustration by printing a dot at any location on the page. In
the IBM modes, your printer works properly with any graphics
software package designed for the IBM Personal Computer.

You can use a software package (or BASIC commands such as
CIRCLE, LINE, and DRAW) to create an image on the display
screen (your software or BASIC manual tells you how), then dump
it on to the page with the help of the PrtSc key on your computer.
This feature of the IBM Personal Computer lets you print a
reproduction of any image on your display screen.

When your screen image is complete, simply press the SHIFT key
and the PrtSc key at the same time: whatever is on the screen is
printed on the page.

You can also write a program that prints an image directly, without

transferring it from the display screen. This section explains how
to do this using BASIC statements.
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Programming graphics

Your printer printsimages in successive columns of eight dots. The
LPRINT statement that tells the printer to do this has three
components:

1. The control code sequence that puts the printer into graphics
mode,

2. The number of columns of graphics to be printed, and

3. The coded information that tells the printer which dots to print
in each column.

There are four modes of GRAPHICS available in IBM Modes. They
differ in horizontal resolution, or density, which indicates how
close together the dots are and is measured by the number of dots
per inch. All modes have a vertical resolution of 72 DPI. For
reference, the diameter of a dot is 0.4 mm (1/72 inch). The modes
are discussed in more detail in the next section on control codes.

The maximum width of a graphics image is 345.4mm (13.6 inches)
for the ML3410.

1.  Control Codes

A graphics LPRINT statement begins with a control code that tells
the printer to print a dot image. Each graphics mode has a different
control code.

Graphics Resolution Decimal Hex. ASCII Comp.
Single density graphics 2775n1n2  |1B4Bnin2 |ESCKnIn2(PF
Double-density half-speed 2776nln2 |1B4Cnln2 |ESCLn1n2|PF
graphics

Double-density normal-speed |2789nln2 [1B39nln2 |ESCYnln2|PF
graphics

Quadruple density graphics 2790n1n2 |1B5Anin2 |ESCZnln2|PF

where n2 = total number of graphics characters/256
and nl = total - (n2 x 256)
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Single-density graphics have a resolution of 60 x 72 dots per inch,
and have a maximum width of 816 dots per line.

Double-density, half-speed graphics have a resolution of 120 x 72
dots per inch, and a maximum width of 1632 dots per line. In this
mode, the print head slows so it can print dots that overlap by
about 1/2 dot width.

Double—density, normal-speed graphics have a resolution of 120 x
72 dots per inch, and a maximum width of 1632 dots per line. This
mode has the same density as ESC L and prints at normal speed.
However, you cannot print dots in the same row in adjacent
columns. In other words, after you have printed a dot in one
particular row, you cannot print on that row in the next column.

Quadruple-density graphics have a resolution of 240 x 72 dots per
inch, and a maximum width of 3264 dots per line. This mode prints
dot columns that overlap by about 3/4 dot width. It can print only
every other dot on the same row. In other words, after you have
printed a dot in one particular row, you cannot print on that row
in the next column.

Note: Let us quickly review the restrictions on the ESC Y and ESC Z graphics
modes. Basically, the restrictions just mean you cannot printa horizontal line with
fully overlapping dots. Even with the skips, dots on the same row are close
enough together that a line appears solid. You can, however, print dots in other
rows. This allows you to create much finer curves and diagonal lines in these
high-density modes.

2. Number of columns

The Start Graphics code is followed by two numbers telling the
printer how many columns of graphics to print. For ease of reference,
we call these numbers n1 and n2.
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To find the value of these numbers, determine how many columns
you want to print, then divide it by 256. The value of n2 is the
integer portion of the quotient, and the value of n1 is the remainder
expressed as an integer.

Example
Suppose you want to print 400 columns of graphics

n2 =int (400/256) = 1
nl =400 - (256 x n2) = 144

If youwant to printin single—density graphics mode, the beginning
of your statement is:

LPRINT CHR$(27),CHR$(75);CHR$(144);CHR$(1)

n2

nl

ESC K
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IBM BASIC includes two functions that make calculatingn1 and n2
easy:

MODdivides twonumbers and returns the integer remainder.

FIX removes the fractional portion of a numeric expression
without rounding it off.

See your BASIC reference manual for details. Using these functions,
you can express our sample numbers this way:

10 NDOTS =400
20 LPRINT CHR$(27);CHR$(75);CHR$(NDOTS MOD 256);
CHRS(FIX(N DOTS/256))

Important: The number of dot columns expressed by n1 and n2 cannot be greater
than the maximum number of dot columns per line allowed for the graphics
model and printer you are using (see the following table).

Maximum graphics columns per line

Graphics mode

ESC K (single density) 816
ESC L/ESCY (double density) 1632
ESC Z (quadruple density) 3264

3. Graphics information

Thelastpartofthe graphics statement contains numeric information
that tells the printer to print dots at specific positions in each
column.

It is easiest to lay out your image on graph paper, filling in the
squares where vouwantdots to appear. (If vou want to use higher—
density graphics, keep in mind that the columns wili overlap, and
remember any restrictions that may apply.) Then divide the image
into strips of eight rows.
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Each strip is programmed as a separate LPRINT statement.

Each position in the column has a numeric value, as shown in the
table below. Simply add the value of the column positions where
you want dots to appear, then enter the total in your LPRINT
statement.

Note for those familiar with binary numbers: Each column is represented by an
8-bit binary number. A dot represents a “1” and a space is “0”; the top dot is the
MSB (Most Significant Bit) and the bottom dot is the LSB (Least Significant Bit).
The bit positions are shown on the table for reference. You can use the ASCII code
chart in Appendix B as a conversion table.

Column Position Values

Column Position Decimal Value Bit
128 -4

64 2°

32 53

16 a9t

8 p?

4 2

2 1

_1 2(!
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Example:

Enter 93 as CHRS$(93)

If we call the number for each column c1, ¢2, etc., the complete
statement is:

LPRINT CHR$(27);CHR$(75);CHR$(144),CHR$(1);,CHR%(c1);
CHR$(c2); . . . ;CHRS(c400)

The format is the same for all density modes; the only differences
are in the start graphics code and the maximum amount of column
data that can follow. The number representing any particular
pattern of dotsina columnis the same regardless of graphics mode.
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Putting it together
Now we can work through a simple example. Suppose we want '
draw two diagonal lines.

Step 1.

Begin with LPRINT and the start graphics code for single
density graphics this time:
10 LPRINT CHRS$(27);CHRS$(75);

Step 2. Count the columns in the image. There are 11, so we
calculate n1 and n2:
n2 =int (11/256) =0
n! = 11-(n2 x 256) = 11; and add them to the statement:
10 LPRINT CHRS$(27);CHR$(75);CHR$(11);CHRS(0);
Step 3. Add the dot values for each column
12 3 4 5 6 7 8 9 10 N
posiTiIoN 128 .
VALUE - . .
32 - i
16 S > ]
: e o i
: ®  ©
2| @ ® | |
[ 2 & § 5 36 ¢ 144 22 B4 128
and add them to the statement:
10 LPRINT CHR$(27); CHR$(75); CHR$(11); CHR$(0);
CHR$(1);CHRS$(2);CHR$(4);CHR$(9);CHR$(18);
CHRS$(36);,CHR$(72);,CHRS(144),CHR$(32);CHRH64),CHRE(128);
Step 4. Run the program. The result should look like this. If not,

check the maths and typing and try again.

r
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Now go back and change the Start Graphics code to the code for
double density, half speed (ESC L):

10 LPRINT CHRS$(27);CHR$(76);CHR$(11);CHRS$(0); CHR$(1);
CHR$(2); CHR$(4); CHR$(9);CHRS$(18); CHR$(36);CHR$(72);
CHR$(144); CHR$(32); CHRS$(64); CHR$(128);

Run the program d
and compare: 4

Notice that theangle is steeper and the twolines are closer together.
This is because each individual column now overlaps the next
column. Notice also that it prints more slowly, although with this
amount of printing the difference in speed may be hard to detect.

Now try double density, normal speed (ESC Y):

30 LPRINT CHR$(27);CHR$(89);CHR$(11),CHR$(0);CHRS(1);
CHRS$(2);CHR$(4);CHR$(9);CHRS$(18),CHR$(36),CHR$(72),
CHR$(144);CHR$(32),CHR$(64);CHR$(128)

Aside from printing speed, there should be no difference because
the pattern does not include adjacent dots. If it :included any, some
dots would have been skipped:

I;'a"

4

.4

Finally, try quadruple density (ESC Z):
40 LPRINT CHR$(27);CHR$(90);CHR$(11);CHRS(0);CHRS(1);

CHR$(2);CHR$(4);,CHR$(9);CHR$(18);CHRS(36);CHR$(72);
CHR$(144);CHR$(32);CHR$(64);CHR$(128)

The result is:

""\\‘\';\\
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The angle is even steeper, and the two lines have merged into one
thick line because of even greater overlap.

Here is another sample program that uses a FOR-NEXT loop to
print all the possible combinations of dots and spaces in numeric
order:

05 REM SAMPLE 2

06 WIDTH “LPT1:”,255

10  NDOTS = 256

12 REM'MAXIMUM POSSIBLE COMBINATIONS

30 LPRINT CHR$(27);CHRS$(75);CHR$(NDOTS MOD 256);
CHRS$(FIX(NDOTS/256));

40 REM'START GRAPHICS 256 COLUMNS

50 FORX=1TONDOTS-1

60 LPRINT CHRS$(X);

70 NEXTX

73 LPRINT:REM LINE FEED

Note: The IBM Personal Computer is normally set for a maximum line length of
80 characters. The “WIDTH" command in Line 06 eliminates the length restrictions.

The printout looks like this:

You can vary the length of the graphics line by changing the value
ot NDOTS. Try changing the density in this program and see what
Fappens.
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Combining text and graphics
You can mix normal text printing and graphics on the same line.
Here is an example using the image coded in the last section:

05 REM'SAMPLE 3

10 LPRINT“TEXT PRINTING”;CHR$(27);CHR$(75);CHR$(11);
CHR$(0);CHRS(1);CHR$(2);CHR$(4);CHR$(9),CHR$(18);
CHR$(36);CHR$(72);CHR$(144),CHR$(32);,CHR$(64);
CHR$(128);“TEXT PRINTING AGAIN”

Here is the result:
TEXT PRINTING 4 TEXT PRINTING AGAIN
The printer prints normally until it receives the “start graphics”

code. It then prints the number of graphics columns specified by nl
and n2 and automatically returns to normal printing.

Note: Be careful to enter the amount of graphics data you tell the printer to expect;
otherwise, the results will be garbled.

Printing Multiline Graphics

One LPRINT statement cannot print more than oneline of graphics,
so you have to enter a separate LPRINT statement for each
subsequent line of graphics.

To illustrate this, add these lines to the SAMPLE 2 program:

25 FORJ=1to4
75 NEXT]
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This loep causes the LPRINT statement to be repeated four times.
Here is the result:

Notice there is a space between each line. This is because the
standard distance from the top of one line to the top of the next is
1/6 inch, but a column of graphics is only 1/9 inch high (8 dots x
1/72 inch per dot = 8/72 inch = 1/9 inch). In order to print a
continuous image with no gaps between thelines, you mustuse the
ESC A command to change line height to 8/72 inch and ESC 2 to
activate the change.

The following program has been modified to give a continuous
image when printing.

05 REM'SAMPLE 4

06 Width “LPT1: ”,255

10 NDOTS = 256

12 REM’MAXIMUM POSSIBLE COMBINATIONS

15 LPRINT CHR$(27);CHR$(65);CHR$(8)

16 REM'SET HEIGHT TO 8/72

18 LPRINT CHR$(27);CHR$(50)

20 REM'ACTIVATE LINE SPACING

25 FORJ=1TO4

30 LPRINT CHR$(27);CHR$(75);,CHR$(NDOTS MOD 256);
CHR$(FIX(NDOTS/256))

40 REM'START GRAPHICS 256 COLUMNS

50 FOR X = 1 TO NDOTS-1

60 LPRINT CHR$(X);

70 NEXT X: LPRINT: REM LINE FEED

75 NEXT]
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The result looks like this :

AT o T o P o R o
AR TN AR e A R AR

e e P s P R o o ey, B v, W vy P v,
B F e B e, P e e p

Reminders

1.

Make sure you enter column data for exactly the number of
columns specified by n1and n2 in your LPRINT statement. If
you enter too much or too little data, the results will be
garbled.

You can print only up to the maximum number of columns for
the combination of printer model and graphics density mode.
If more data is contained in the LPRINT statement, the excess
is simply ignored.

Observe the limitations on dot placement in these graphics
density modes: Double density, normal speed (ESC Y) and
quadruple density (ESC Z). Skip at least one dot position
between dots on the same horizontal row. The printer will not
print a dot placed closer than this.

Hints

The ways you can use features of BASIC to program graphics are
limited only by your creativity and your programming experience.
In this section, we summarise the tricks used in the examples and
suggest a few new ones.

MOD and FIX can be very helpful in calculating the number of
columns of graphics data. You can use the type of FOR-NEXT loop
(shown in SAMPLE 2) in some cases where the dot pattern can be
described by a mathematical function, such as a straight line or a
sine wave.
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Tosimplity typing of the column data, you can enter the information
ina DATA statement, then use a READ statement in a loop to print
it. Here is a model:

30 LPRINT CHR$(27);CHR$(75);CHR$(NDOTS MOD256);

CHRS$(FIX(NDOTS/256));
40 FOR X =1 TO NDOTS
50 READC
60 LPRINT CHR$(C);
70 NEXT X

100 DATA2,4,8,16,32,...

This method makes it easier to check and modify your data. Using
a variable like NDOTS helps to make sure theamount of data in the
program matches the number of columns you have specified.

Print Registration

The Print Registration Menu Select item is a bit image graphics
option thatis only used with bidirectional printing. Itlets you fine—
tune the horizontal printing position of a graphic image or table
where precise column alignment is important.

You will probably need to experiment with the different settings to
find which works best for your printouts. One way to determine
the best valueisby printing several columns of vertical bar characters
(1) at each registration value. Use the setting that produces the
straightest vertical column.
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Print Registration Settings

Setting Resulting movement

+0.25mm 0.25mm to the right
+0.20mm 0.20mm to the right
+0.15mm | 0.15mm to the right
+0.10mm | 0.10mm to the right
+0.05mm | 0.05mm to the right

0 no movement
-0.05mm 0.05mm to the left
-0.10mm 0.10mm to the left

-0.15mm 0.15mm to the left
-0.20mm 0.20mm to the left
-0.25mm 0.25mm to the left

Testing Program Data With the Hexdump Mode

From time to time you might want to check the accuracy of data
being sent from the computer to the printer The hexadecimal
dump muode is designed to do just that. In this mode the printer
converts all received data into its hexadecimal equivalents.

Start the hexadecimal dump by pushing the SELECT and FORM
FEED switches as you turn on the printer.

The printer starts printing as soon as 16 or more bytes of data (an
entire line of data) have been received. When testing less than 16
bytes of data, you must push the SELECT switch again after
entering this mode before the printer can start printing.

In this mode, all data, including control codes sent to the printer, is
printed in hexadecimal form. If data extends for longer thana page,
the printer automatically skips over the last inch of one sheet and
resumes printing at the next top of form provided that the menu
select option SKIP OVER PERFORATION is set to YES.
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Exit this mode by turning off the printer.

Here is an example of how data from the computer in BASIC
format:

LPRINT CHR$(27);CHR$(48);CHR$(30);“12345"” ;CHR%$(10)
is converted into hexadecimal format:

1B 30 1E 31 3233 34 35 0A
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Epson FX Mode Standard Features

This chapter gives you the commands that you will need to control
the printing features if you have selected the Epson FXmode in the
menu. As we mentioned in the introduction some commands have
already been dealt with in the previous section. These are briefly
listed below as a quick reference:
Common features to IBM modes

Features Command

Double width SO/DC4/ESC W

Emphasised ESCE/F

Enhanced ESC G/H

Super/subscripts ESCS/T

Underlining ESC -

Form length ESC'C

FF FF

6/8 LPI ESC 2/0

Line spacing ESCA/]/3

Skip over perforation ESCO/N

HTABS HT/ESC D

VTABS ESC B/VT

CR CR

LF LF

Paper out on/off ESC8/9

Clear buffer CAN

Uni/bidirectional printing ESCU

Unidirectional (1 line) ESC <

Backspace BS

Print suppress off DC1

Cut Sheet Feeder ESCEM1/R/1/2

Graphics ESCK/L/Y/Z

15CPI ESCg
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Character Pitch

Character pitch

With these commands you can alter the size of your printed
character.

Character pitch- Decimal Hex. ASCII Comp.
Begin 10 CPI (Pica) 27 80 1B 50 ESC P F
Begin 12 CP1 (Elite) 27 77 1B 4D ESCM K
Begin Condensed mode 27 15 or15 | 1B OFor OF | ESCSlorSl | F
Stop Condensed mode 18 12 DC2 F

Thesize of the condensed print depends on which pitch is selected
at the time the command to set the condensed mode is sent.

Selection Current pitch Resulting pitch
After DC2 17.1 CP1 10 CPI
(condensed mode off) 20 CPI 12.CPI
After ESC SI 10 CPI 17.1.CPI
(condensed mode on) 12€P1 20 CPI

Notes:

1. None of these commands cancel the double width mode.

2. Forcertain applications you may need to know the number of characters that
fit in one line. The table in Chapter 4 shows the maximum number of
characters per line for each character pitch.

Expand your characters (double width print) for one line only.

Double width Decimal Hex. ASCII Comp.
Double width printing for 27 14 1B 0E ESC SO F
one line only

Note: You are also able to specify the area of double width using the commands
in Chapter 3.
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Expand your characters to double height with the following
command.

Double height Decimal Hex. ASCII Comp.
Start double height 21 119 49 1B 77 31 ESC w1 F
End double height 27 119 48 1B 77 30 ESCw 0 P

Printing modes

Printing mode Decimal Hex. ASCII Comp.
Utility mode (UTL) 27 120 0 1B 78 00 ESCxNUL| F
High Speed Draft (HSD) mode | 27 40 48 1B 28 30 ESC(0 E
Near Letter Quality (NLQ) mode| 27 120 1 1B 78 01 ESCxSOH| F
F
F

NLQ Courier 27 107 48 1B 6B 30 ESCkD
NLQ Gothic 27 107 49 1B 6B 31 ESCk1

For fast printing at 417 Characters Per Second (CPS) use the Utility
mode. You will find this useful for high-volume printing, program
listings or drafts.

If you cansacrifice a little print quality for speed, select High Speed
Draft (HSD) mode. In this print mode, you can have printing at 555
CPS in 10 CPI. However draft mode is unavailable with double
width, emphasised, enhanced, italics and proportional spacing.

When print quality counts, Near Letter Quality (NLQ) mode

offers high quality printing at 104 CPS. This is useful for letters and
other important documents.
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Auto-justification Decimal Hex. ASCIl Comp.

Begin auto-justification in 27 97 n 1B 61 n ESCan F
NLQ mode

The command for the auto justification in NLQ mode lets you
program the printer to layout your text in accordance with the
following table.

n= Justification
0 Left

1 Centre

2 Right

3 Full

Left (the default value) means that your text will be aligned to the
left margin.

To centre a line of text between the left and right margins (for
example, for headings, titles or captions) use the
CHR$(27);"a”;CHR$(1) command.

“Right” justification is the opposite of the Left command. This
means that the right margin will end evenly but the text at the left
margin will be uneven.

Finally Full justification adds the necessary spaces to a line of text

so that both the right and left margins are even. This is carried out
when the line buffer becomes full.
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Italics

You may want to highlight a phrase by printing it in italics. You
can switch to the alternate character set (see Appendix B) with the

command:
Italics Decimal Hex, ASCIl Comp.
Begin Italics printing 27 52 1B 34 ESC4 F
Stop Italics printing 27 53 1B 35 ESC 5 F

Setting the MSB (7/8 bit commands)
The other method of printing italics is to set the MSB (Most

Significant Bit) to 1.

Setting the MSB Decimal Hex. ASCII Comp.
Set MSB to 1 27 62 1B 3E ESC > F
Reset MSB 27 35 1B 23 ESC # B
Set M5B to 0 27 61 1B 3D ESC = ¥

This limits the range of the CHRS codes to the area from 128 to 255
decimal. If this command is used all characters will be printed in
italics (evenif ESC 5is sent) until the MSBis reset which means that
bit 8 will be set as it is sent from your computer.

You canalsosetbit 8 (MSB) to 0. This means that you can only print
characters from the lower half of the character set (0 to 127).

Proportional spacing

To give your text a more professional, typeset look you can switch
on the proportional spacing. If the printer is in Utility Downline
Loadable Character Generator (DLL) mode when the start code is
sent, the result will be: Utility DLL in proportional butemphasised.
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Onswitching off the proportional mode your printer will return to
its previous settings.

Proportional spacing Decimal Hex. ASCII Comp.
Begin proportional spacing 27 112 49 1B 70 31 ESCp1 F
Stop proportional spacing 27 112 48 1B 70 30 ESCp0 F

Note: This mode does not work with compressed or elite printing. If you set
proportional together with 17.1 CPl you will get proportional printed text, butin
pica (10 CPD).

Space between characters

Space between characters Decimal Hex, ASCII Comp.

Space between characters 27 32 n 1B 20 n ESCSP n F

You can set the dot space between the characters of the text to suit
your own needs.

The variable “n” is the number of dots to be added to the right of
each character.

E CPl Value of n (in inches)
| 10 1/120
' 12 1/144

15 1/180

17.1 1/206

20 1/240

Note: This command is only valid for NLQ and Utility modes.
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Set NLQ Mode

NLQ Mode Decimal Hex. ASCII Comp.
Set NLQ mode 27 75 nl 1B 4B nl ESCKnl | F
n1 = 00h, 30h, 80h or BOh — Courier typeface will be selected.
nl =01h, 31h, 81h or B1h - Gothic typeface will be selected.
The other n1 values remain unaffected.
Character Sets
National characters Decimal Hex. ASCII Comp.
Select national character set 27 82 n 1B52 n ESCRn F

and code pages

The Epson emulation offers a set of national character sets and
code pages. The following tables give the value of n to select the
different character sets. When a code page is selected and national
character set command is sent, the code page will be reset to USA.

Slashed zero can be selected by the menu even although code page
is selected. ESC R 7 sets Spanish 1 when Standard Italic Character

set is selected.

ESC R 7 sets Cyrillic code page when Graphic character set is

selected.

When the code page selection command is sent the national
character set will be reset to default.
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National Character Sets / Code Page Assignment

Epson Italic

Epson Graphics

n|ESCtNUL ESCtSOH
0] American American
1| French French
2| German German
3| British British
4| Danish 1 Danish [
5| Swedish I Swedish |
6| Italian Italian
7| Spanish I Code Page Cyrillic
8| Japanese Japanese
9| Norwegian Norwegian
10| Danish [1 Danish II
11 | Spanish 11 Spanish II
12| Latin American Latin American
13 | French Canadian French Canadian
14| Dutch Dutch
15 | Swedish II Swedish 11
16 | Swedish 11 Swedish 11
17 | Swedish IV Swedish IV
18 | Turkish Turkish
19 | Swiss 1 Swiss |
20 | Swiss IT Swiss I
21 | Code Page Cyrillic Code Page Cyrillic
22 | Code Page Polska Mazovia Code Page Polska Mazovia
23| Code Page Polska PC Latin 2 Code Page Polska PC Latin 2
24 | Code Page Serbo Croatic | Code Page Serbo Croatic |
25| Code Page Serbo Croatic 11 Code Page Serbo Croatic I1
26| Code Page Multilingual 850 Code Page Multilingual 850
27| Code Page Norway 865 Code Page Norway 865
28 | Code Page Portugal 860 Code Page Portugal 860
29| Code Page Turkey Code Page Turkey
38 | Code Page Greek 437 Code Page Greek 437
39 | Code Page Greek 928 Code Page Greek 928
40| Code Page Greek 851 Code Page Greek 851
42 | Code Page ECMA 94 Code Page ECMA 94
43| Code Page Canada French Code Page Canada French
44 | Reserved for code page 855 Cyrillic | Reserved for code page 855 Cyrillic |
45| Reserved for code page 866 Cyrillic 11 Reserved for code page 866 Cyrillic 11
46 | Reserved for code page 852 East Europe| Reserved for code page 852 East Furope
47 | Reserved Reserved
48 | Reserved Reserved
49 | Reserverd for Windows East Europe Reserverd for Windows East Europe
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Epson Italic Epson Graphics
n|ESCtNUL ESC t SOH

50 | Reserved Reserved

51 | Reserved Reserved

52 | Reserved for Windows Cyrillic Reserved for Windows Cyrillic
53 | Reserved for Windows ANSI Reserved for Windows ANSI
54 | Reserved for Hungarian CWI Reserved for Hungarian CWI
64 | Publisher Publisher

Note: For Code Pages Character Sets refer to Appendix B.
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Language

Decimal value

k3 36 38 64 79 91 %2 93 94 95 96 105 123 124 125 126
00H | AMERICAN # ¢ & @ 0 C N 1 ~ _ i {1 ¥y~
orH | mrencH # ¢ & &4 0 * ¢ 8 ~ _ i & u &
02H | GERMAN # ¢ & 8§ 0 A &6 0 ~ _ i a o0 u
03H | BRITISH £ ¢ & @ 0O E N 1 &~ _ i {1 » =
04H | DANISH I # ¢ & @ 0 & & & ~ _ i =2 & &4 ~
05 H | swebisH # ® & & 0 A o A U _ @& i a o6 4 u
o6H | ITALAN # ¢ & 0 * N & & _ a4 i a & & 1
07H | SPANISH | R ¢ & @ 0 ; ¢ ~ _ " 1 " & }» ©~
OBH | JAPANESE # ¢ ¢ @ 0O C % 1 ~ _ i {4 1 %

WH | NORWEGIAN # ® & E 0 &€ @ A U _ €& i ® e & u
OAH | DANISH I # ¢ & & 0 E @ A U _ & i =2 e 4 u
0BH | SPANISH I # ¢ & a4 0 ; A ¢ & _ i i A 6 |
OCH | LATIN AMERICAN # ¢ & 4 0 ; R o & _ Ui i A 6 a
0D H | FRENCH-CANADIAN i ¢ 8 &4 0 &4 ¢ & i 1 6 1 & a4 & &
OEH | DUTCH £ ¢ ¢ @ 0 C DI ~ _ * i 4L i ¥ ~
OFH | SWEDISH I # ¢ & £ 0 A 6 A U _ ¢ i a o 4 u
OH | SWEDISH Il § ¢ & & 0 A 6 A U _ é& i a4 & A& u
TH | SWEDISH IV § X & ¢ 0 A 6 & ~ _ & i & b a i
12H | TURKISH $ $ § 5§ 0 i o U & _ ¢ 1 & & 0 G
1M | swiss | £ ¢ & ¢ 0O &4 ¢ & ~ _ ' i & b u "
WH | swiss i £ ¢ & 8 0 & ¢ & ~ _ i 4 o0 u é
84H | PUBLISHER # 05 & 5 0 ; T+ iog v {
Epson Character Sets
Select Character Set Decimal Hex. ASCil i Comyj: 1
Normal 27 116 0 1B 74 00 ESCtNUL | F \
Line Graphics 27 116 1 1B 7401 | BSCSOH|F |

These commands allow you to select the type of characters that  re
printed in the upper half of the Epson character tables. All of 111
available character sets can be found in Appendix B.

The normal character set duplicates the characters in positions 32
to 127 in italic style in the upper half of the set. The international
characters are also available in italic printing when this set is

selected.
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The line graphics character set has various graphic and
mathematical symbols present in positions 160 to 255, the upper
half of the character set.

Code area expansion

Code area expansion Decimal Hex. ASCII Comp.
Code arca expansion 27 73 49 1B 49 31 ESC 11 Lo
(0-31 and 128-159)

Return areas to control codes 27 73 48 1B 49 30 ESC 10 F

This allows you to access and print the characters stored in the
ASCII areas 0 to 31 and 128 to 159 that are normally reserved for
control codes. (See the Unassigned Codes table in Appendix B).

Resetting the code expansion command returns the ASCII areas
0-31 and 128-159 to control codes.

You ciin open the control areas from 128 to 159 and 255 (decimal)
to give you access to the international characters that are stored
there (see the following Code Expansion Area table).

Code expansion area Decimal Hex. ASCII Comp.
Code cxpansion area 27 54 1B 36 ESC 6 F
(128-159 and 255)

LRotu n areas to control codes 27 55 1B 37 ESC7 F

Note: V'he access to 128-255 is also influenced by the setting of the MSB.
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Composite Command

If you want to program your ML3410 with a combination of print
modes for a particular paragraph or line you can save typing in
each command separately by using one command.

Composite command Decimal Hex. ASCII Comp.

Composite command 27 33 n 1B 21 n ESC!n F

This is made possible through the specification of the variable “n”
as you will see from the following table:

Print mode Decimal Hex.
Underline 128 80
Italics 64 40
Double width 32 20
Double strike* 16 10
Emphasised 8 08
Condensed -+ 04
Proportional 2 02
Elite 1 01
Pica 0 00

* In menu as ENHANCED mode.

Some of these options will not be available together. For example,
itis obviously not possible to choose Elite and Pica together in one
command.

Maybe a short example will make this, rather complicated
command, a little clearer:

Let us say you want to set your printer up to print a document
where all the text will be in underlined, double width, emphasised

and enhanced (double strike).
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This would normally entail programming four different commands
before you could start printing. With this composite command
you only need to take the values for each mode from the table
above: Underlined = 128, Double Width = 32, Double Strike = 16
and Emphasised = 8. Now we add these values together and
incorporate the result in the command like this:

n=128+32+16+8=184

Your command should now be CHR$(27);”"":CHR$%$(184) and
from the receipt of this one command your printer will print
underlined, double width, emphasised and double strike text
until it is changed again.

There is no need to reset each mode separately either. When you
selecta new combination the printer takes care of all the resettings.

Half speed printing
The half speed command can be used to set the printer to half the

normal speed when printing in the Utility mode. This has no effect
on the graphics and only reduces the printer noise.

Half speed printing Decimal Hex. ASCII Comp.
Switch to half speed printing 27 115 49 1B 73 31 ESCs1 F

Switch to normal speed printing | 27 115 48 1B 73 30 ESCs0 F

Note: Half speed printing is not available in HSD or NLQ modes.
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Formatting Features

Variable line feed
Line feed Decimal Hex. ASCII Comp.
Reverse line feed n = 0 to 255 27 106n 1B 6A n ESCin F

The reverse line feed command enables you to set a fine reverse LF
of n/216 inches to your own requirements. This command is
carried out only once so if you want to skip back a few times you
will have to send the command once for each back-skip required.

It is not possible to reverse back over the Top Of Form.

We do not recommend that you use this command if you have the
normal tractor feed unit fitted.

Absolute and relative dot positioning

Dot positioning Decimal Hex. ASCII Comp.
Absolute dot positioning 27 36 n1n2 | 1B 24 nl n2| ESC$nln2| F
Relative dot positioning 2792 n1n2 | 1B 5C nln2| ESC \ nln2| F

The absolute dot position code sets the next printing position by
counting in 1/60 inch dot units from the left margin.

nl is decimal number between 0 and 255; n2 is a decimal number
between 0 and 3.
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Using these two variables you can specify the specific dot position
where your printing should start. You can calculate the variables
with this formula:

n2 = Int. (dot position/256) n1 = Dot pos. - (n2 x 256)

For example, if you wanted to start printing 300 dots in from the
left margin your calculation would look like this:

n2 = Int.(300/256) = 1
nl =300 - (1 x 256)
nl =300 - 256 = 44

so your command would read:
CHRS$(27);"$"”;CHR$(44);CHR$(1);

To set the relative position the procedure is very similar except
that the position is calculated in 1/120 inch dot spacing. The main
difference is that, as the name suggests, the next printing position
is calculated using the last printing position immediately before
receipt of the command as the reference.

To move the print position to the right, calculate nl and n2 from
thenumber of dots that are required and enter these valuesinto the
command:

CHR$(27);CHR$(92);CHRS$(n1);CHR$(n2).

Moving the relative print position to the left is a little more
complicated. Firstly, determine the number of dots required.
Subtract this value from 65536 (2'°). Finally, calculate nl and n2
using the formula given above and enter the values into the
command format.

Note: nl and n2 are both decimal numbers between 0 and 255
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Both commands will be ignored if they set the dot position outside
the margin limits.

Setting margins
The left margin is set n1 characters from the head home position.
The right margin is set n2 characters from the head home position.

Setting margins Decimal Hex. ASCII Comp.
Set left margin 27 108 nl1 1B 6C nl ESC1nl ¥
Set right margin 27 81 n2 1B 51 n2 ESCQn2 | F

The value of the variables nl and n2 must be within the ranges
specified in the following table. Values outside these ranges will
be ignored.

CPI 10 12 15 17 20

nl 0<nl<134 | 0=nl<160 0snl<192 | 0=nl1<229 0<nl =251

n2 | 2sn2<136 3sn2<163 3sn2<195 | 4<n2<233 4<n2<255
n2znl+2 n2z2nl+3 n22nl +3 n2znl +4 n22nl +4

How to use this table

When setting the right marginat 10 CPI, the right margin (n2) must
be set at least two characters to the right of the left margin (n1).
Therefore, n2 must be greater than or equal to nl + 2; (n2 2 n1+2).

Setting the left margin does not affect the right margin. It does
clear all the Horizontal Tabs and resets them every 8 characters
starting with the new margin as position 0.

The left margin depends on the pitch at the time of setting. If the

character pitch is changed the left margin will not move to
accommodate this change.
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Evenif your printer is set to proportional mode, the column width
will still be set in normal character size.

Warning: Any graphics data after the right margin will be lost. With text this is
notthe case. Should your text exceed the right margin, the first character that goes
beyond the limit set will become the first character on the next line.

The Set Vertical Format Unit command has the same function as
the Vertical Tab set (ESC B) but for 8 different channels (n=0...7).
In this way it is possible to define up to eight groups each with up
to 16 vertical tabs which can be called up with the select Vertical
Format Unit command.

Vertical format unit Decimal Hex. ASCII Comp.

Set vertical format unit 27 98 n 1B 62 n ESCbnml| F
ml..ml16 0 ml..mlé6 00| ..mle NUL

Select vertical format unit 27 47 n 1B 2F n ESC /n F

This selects one of the § Vertical Format Units that were set up with
the command 27/98/n/m1l..m16/0. Where n is the number of the
channel (n=0to 7), and m is a specific line number and can be from
1 to 255.

Note: At power up the VFU channel n is set to 0.

Epson FX Mode Standard Features 517



Miscellaneous Features

Delete last character

Delete last character Decimal Hex. ASCIT Comp.
Delete last character 127 7F DEL F

The CHR$(127) code deletes the last character data that was input
in the print buffer.

If the code to be deleted was a space, CHR$(32), one space will be
deleted onreceipt of thiscommand. If the last data was a horizontal
tab skip, then only one space will be deleted—not the whole skip.
If the data which is to be deleted is in the form of Bit Image
Graphics data then this command is ignored.

Master reset

You can reset your MICROLINE to its default menu settings, clear
the print buffer, and set the Top Of Form to the current printhead
position. I[f RESET INHIBIT is YES in the menu this command will
be ignored.

Master reset Decimal Hex. ASCII Comp.
Master reset 27 64 1B 40 ESC @ F

Print Suppress

Print suppress Decimal Hex. ASCII Comp.
Print suppress on 19 13 DC3 F
Print suppress off 17 11 DC1 F

After the printer has received the DC3 codeit willignoreall further
data sent from the host until the code DC1 is received. The data
will not be stored or printed.

5- 18 Epson FX Mode Standard Features




During the time that the printer is in this mode the SEL lamp will
flash. The printer can only be reselected with DCl—the SEL
switch will not reselect the printer.

Note: The PRINT SUPPRESS EFFECTIVE option in the menu must be set to
VALID in order for these commands to be active. If this option is set to INVALID
the commands will be ignored by the printer. (The SELECT-IN signal in the
interface PIN 36, must be set to high, otherwise the DC1/DC3 command will be
ignored).

Bell

This command will sound the printer’s bell every time this code is
received.

Bell Decimal Hex. ASCII Comp.
BEL 7 07 BEL PE

Epson FX Mode Standard Features 5 - 19






Chapter 6

Epson FX Mode Advanced Features

Downline Loadable Character Generator (DLL)

DLL Decimal Hex ASCII Comp.
Copy ROM to DLL RAM 27 58 0 1B 3A 00 ESC :NUL |F
n = () Copy Courier font no n 00 n NUL

n = 1 Copy Sans Serif Font

Load character into DLL 27 38 Odata | 1B 26 00 data| ESC & NUL | F

data
Designate Utility DLL 27 37 1 1B 25 01 ESC % SOH | F
Designate normal character 27 37 0 1B 25 00 ESC % NUL | F
generator

In addition to the normal character set, the Epson mode offers a
Downline Loadable (DLL) character generator for custom-designed
character patterns. The ESCape sequence for loading the DLL had
the following structure:

CHR$(27);":" ;CHRS$(0);CHR$(n);CHRS(D) Copy ROM to DLL RAM

CHRS$(27);"&" ;CHR$(0): Load DLL character
generator

CHR$(i); CHRS$(j); Assign characters to be
customised

CHRS(a); Assign attribute byte

CHR$(c0); . . . CHR%$(c10n); DLL character data

CHRS(27);“ %" ;CHRS%(1); Select DLL mode

CHRS(27);“ %" ;CHR$(0) Exit DLL mode

The following steps outline the procedure for creating your custom-
designed characters.

Step 1 Copy ROM to DLL RAM area

The ESC:NULnNUL command copies the entire normal character
set to the DLL RAM area. The variable n allows you to determine
the style of the resident NLQ typeface which will be downloaded
{(n=0: NLQ Courier; n=1: NLQ Sans Serif).
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The typeface that is downloaded is the one which all characters
will be printed in whenever the DLL is selected. Therefore, if your
printer is set for NLQ Sans Serif and you send the command to
copy the ROM NLQ Courier typeface to the DLL RAM
[CHR$(27);":” ;CHR$(0);CHR$(0);CHR$(0);], when you select the
DLL mode, your printer will print all the following data in the
NLQ Courier typeface, until you exit the DLL.

Step 2 Load DLL character generator

You can create and store up to 256 characters for your personal
purpose, but the characters from 0 to 31 and 128 to 159 are not
printable (unless you have selected Print Unassigned Code).

The DLL character generator is loaded using the command ESC &
NUL. The information which follows this command determines
all aspects of the character which you are creating.

Step 3 Assign characters to be customised

Most characters between 1 and 256 can be customised, although
some characters are not printable at all (CHR$(7) to(15)). A total of
14 characters are not printable, thus 242 characters can be
customised.

You must send information to the printer regarding the first
character and the last character that you will be replacing with
your new characters. The characters are replaced in sequence,
starting from the first character you assign.

[f you wish to create 3 characters, and the first character that you
want to replace is the letter “A”, you enter CHR$(65);CHR$(67).
These are the decimal equivalents of A and C. You can now load
your DLL characters in place of the letters A, B and C.

When you have loaded your customised characters they will
remain in the DLL RAM in the location of the characters that they
replaced.
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Step 4 Send the attribute byte

Every new defined character which will be loaded into the DLL
RAM needs a control byte, the attribute byte.

This attribute byte has three functions.

— ascender or descender
- start column (only affects proportional printing)
— stop column (only affects proportional printing)

A
1
. } ........ last print column of character
4
: J
16 !
39 E—— first print column of character
64 () = descender
128 @ J ..... ascender

1 = ascender

In the example the character starts in column 0 and ends in column
10. A maximum of 12 columns can be loaded but the last column
is reserved for proportional characters, which are printed in
enhanced mode. The standard setting for column 11 for non-
proportional use of the self created character set is 0. When the
most significant bit is set to 0 the complete matrix is shifted 1 dot
down to print descender characters. The attribute byte for the
example character is 10001010, or 138, .

If you do not want to print in proportional mode you only need to
specify if the character is to be printed with the top 8 pins (attribute
byte =128) or with the bottom 8 pins (attribute byte = 0).
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If you are going to use proportional mode then you must define
the character width including the space required between
characters.

The table below will simplify the definition of the attribute byte
value for you.
Stop position

0| 4 5 6 7 8 g | 10 | 11

1| X (21 |22 |23 | 24| 26 | 26 | 27

2] X X | 38 | 39 | 40| 41 | 42 | 43

1 X X D5 | 56 | 57 | 58 | 59

Start position

89 | 90 | 91

o
>
>
>
ped
s

6 | X X X X X X | 106 | 107

7 X | X[ X | X | X | X | X |128

x = not allowed.

Values outside this table not allowed.

To print with the top 8 pins add 128 to these values.

To print with the bottom 8 pins (descenders) use the values
straight from the table.

For our example we have start position in column 0 and the stop
column is 10 so we look along the 0 row until we are under the 10
column and read the value from the table, which equals 10. We are
not printing this character as a descender so we must add 128 to
this value giving us our attribute byte total 138.
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Step 5 Creating the character

Let us make a Greek character, the capital psi:

0 1 2 3 4 5 6 7 8 9 10
=@ ® O *
@ 4 »

2 @ [ J ®
o 6 6 ©
: 2
4 ®
#
I o 6 6 ¢
128 96 17 0 145 110 145 0 17 9% 128

The reason for this step is to convert a character pattern into a
string of bytes which can be transmitted to the printer. Each
column is represented by one 8-bit binary number (also called a
byte!). This byte can be calculated by adding the decimal values of
the dots that should be printed. For examplein the first column the
dots with the value 32 and 64 should be set. That means the first
byte has the value 96 decimal and can be sent to the printer as the
BASIC command CHR$(96). So we can prepare the data string for

the example character as follows:

CHR$(128);CHR$(96);CHR$(17);CHR$(0);CHR$(145);
CHR$(110);CHR$(145);CHR$(0);CHR$(17),CHR$(96);
CHR$(128)
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Step 6 Entering DLL mode

Once you have loaded your character you can printitanytime you
want by entering the DLL mode and sending the value for the
character to the printer. The DLL mode is entered by using the ESC
% SOH sequence. If the font that you copied to the DLL RAM area
is different from the one you were printing in before entering the
DLL, you will notice that all characters following the ESC % SOH
command are printed in the DLL font.

When you send the command ESC % NUL, the command to return
to the normal character set (exiting from DLL) your characters will
return to printing in the previously selected font.

Here is the program example: Loading one non-proportional
character

10 LPRINT CHRS$(27);CHR$(58);CHR$(0);CHR$(0);CHR$(0);:

20 REM ** COPY ROM (COURIER) INTO DLL CG

30 LPRINT CHR$(27);,CHRS$(38);CHR$(0)

35 REM **LOAD DLL CG *tuewebnt

40 LPRINT “A”;”A”;: REM *** LOAD FROM A TO A #xeeetets

70 LPRINT CHR$(138);: REM *** SEND ATTRIBUTE BYTE *****#*+

90 LPRINT CHR$(128);CHR$(96);CHRS(17);CHR$(0);

CHRS$(145);CHRS$(110)

100 REM *** SEND PATTERN DATA #ssssusazs
110 LPRINT CHR$(27);CHR$(37);CHR$(96);CHR$(128)
115: REM*= SELECT DL et
120 LPRINT “Now please take a look at the capital Greek psi A A A A A”
130 LPRINT CHR$(27);CHR$(37);CHR$(0); :REM SELECT NORMAL CG
140 END

The printout looks like this:

Mow please take a look at the capital
Greek psi YYYYVY

Loading proportional characters

The attribute byte makes it possible to manipulate the character
width and print proportional letters. As mentioned above, the
attribute byte contains start and stop column in binary form.
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128

64

32

16

(]

ra

0

170

170

8

(67

170 0 0 0 0 0 0

........ last print column = 4

The attribute byte is 4.

........ first print column = 0

descender one dot down
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Here is the program example: Loading one proportional character

10 LPRINT CHR$(27); CHR$(58); CHR$(0); CHR$(0); CHRS$(0);
15 REM *** COPY ROM (COURIER) INTO DLL CG
20 LPRINT CHR$(27); CHR$(38),CHR$(0);
25 REM**TOADDLL CG et
30 LPRINT “B”;“B”;: REM *** LOAD FROM B TQ B *****x#xx
40 LPRINT CHR$(4);: REM *** SEND ATTRIBUTE BYTE ******x*
50 LPRINT CHR$(170); CHRS$(85); CHR$(170); CHR$(85); CHR$(170);
CHR$(0)CHRS$(0); CHR$(0); CHRS(0); CHR$(0); CHR$(0);
60 REM ***SEND PATTERN DATA *##tsxsstsue
70 LPRINT CHR$(27); CHRS(37); CHR$(1); CHRS$(D);
75 REM L SELECT DLL B R R
80 LPRINT “Now please take a look at the BEBBBB”
90 LPRINT CHR$(27); “p1”;: REM PROPORTIONAL MODE
100 LPRINT “Now please take a look at the BBBBBB in proportional
mode”
110 LPRINT CHR$(27); CHR$(37); CHR$(0); :REM SELECT NORMAL CG
120 LPRINT CHR$(27); “p0”; : REM NON-PROPORTIONAL MODE
130 END

And this is the result!

Now please take a look at the jiitii
Now please take a look at the M in
proportional mode

When proportional mode is selected the character is printed in the
emphasised mode.To see what a difference the attribute byte has
in the proportional mode try running the program again but this
time use CHR$(6); in line 40. You will see that the characters are
furtherapart. Thisis because column 6 was defined as the last print
column.

Now please take a look at the jtittit

Now please take a look at the RiHI in
proportional mode
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Loading multiple characters into DLL

As a third example this chapter will explain how to load more than
one character into the DLL-RAM. The characters created in
examples 1 and 2 along with the special K, that was used in the
PROPRINTER-DLL chapter will be loaded.

0 1 2 3 4 6 7 8 ) 10

1

128
o« @ ¥
Q@0 @
16 . .
' @ »
ol -
: ®
1 L1

124 32 16 40 68 2 1 0 0 0 0

Note: It is not possible to print adjacent dots (e.g. O ), but you can load them.
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Here is the program example: Loading multiple characters

10 LPRINT CHR$(27);CHR$(58);CHR$(0);CHR$(0);,CHRS(0);:
15 REM ** COPY ROM (COURIER) INTO DLL CG
20  LPRINT CHR$(27);CHR$(38);CHR%(0)
25  REM *** LOAD DLL CG #####s#sss
30  LPRINT “A”;*C”;: REM ** LOAD FROM A TQ C *¥¥aeeexx
40 LPRINT CHR$(138);:
45  REM ***SEND ATTRIBUTE BYTE FOR A **##¥%%
50  LPRINT CHR$(128);CHRS$(96);CHR$(17),CHR$(0);CHR$(145);
CHRS$(110)CHR$(145);,CHR3$(0);CHRS$(17);CHR$(96);CHR$(128)
60 REM **SEND PATTERN DATA FOR Ax¥¥tsaweniie
70 LPRINT CHR$(4)
REM **SEND ATTRIBUTE BYTE FOR B *h#estsskudexsr
80  LPRINT CHR$(170);CHR$(85);,CHR$(170);CHR$(85);CHR$(170);
CHRS$(0)CHRS$(0);CHRS$(0); CHRS(0);CHRS$(0);CHR$(0)
90 REM ** SEND PATTERN DATA FOR B *##*=#5ss#
100  LPRINT CHR$(134);: REM *** ATTRIBUTE BYTE FOR C **#***
110 LPRINT CHR$(124),CHR$(32);CHR$(16);CHR$(40); CHR$(68);
CHR$(2);CHR$(1);CHR$(0); CHR$(0);CHR$(0),CHR$(0);
115 REM ** SEND PATTERN DATA FOR C #####btest
120 LPRINT “Now we have changed ‘ABC’' INTO 7;
130 LPRINT CHR$(27),CHR$(37);CHRS$(1);CHRS(0);:
REM **** SELECT DLL ******
140  LPRINT “ABC”
150  LPRINT CHR$(27);CHR$(37);CHR$(0);: REM SELECT NORMAL CG
160 END
The result:

Now we have changed 'R B C' INTO

Y
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Graphics

The following control codes are the same as the IBM-mode.

ESC Knl n2 single density

ESCL nl n2 double density half speed
ESCY nl n2 double density normal speed
ESC Znl n2 quad density

Please refer to IBM Graphics in Chapter 5 for an explanation of
these commands.

The Epson-mode offers an additional way to select bit image
graphics.

Select bit-image graphic density

Bit Image Graphic Density Decimal Hex ASCII Comp.

Select bit image graphic density| 27 42 p nl | 1B 2A p nl [ ESC*pnl |F
n2 n2 n2

oI

The parameter “p” defines the graphic mode

p Mode Dots/inch

0 Normal density 60

1 Dual density 120

2 Dual density, 120
double speed

3 Quad density 240

4 CRT graphics 80

5 Plotter graphics 72
(1:1)

6 CRT graphics 11 90

7 Plotter graphics, 144
double density

Note: Modes 0 to 3 are the same as ESCK, L, Y and Z. In mode 2 and 3 adjacent
dots cannot be printed.
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Thereis nodifference in programming bit-image graphics between
the Epson- and the IBM-mode, but here it is possible to use a
further four printout densities.

Mode 4 is especially useful for making hard copies from video
screens.

Here is the program:

10 REM demo of different densities
30 DATA 128,64,32,144,72,36,18,9,4,2,1,0,0,0,0: REM pattern data
45 WIDTH ”1ptl:",255
50 RESTORE
51 AP$=""
60 FORN=1TO15
70 READ A
80 AP$ = APS+CHRS$(P): REM create graphic string
90 NEXTN
110 FORP=0TO7: REM graphic modes0to?7
115 LPRINT “this is mode ";P;* ”;
120 LPRINT CHRS$(27);"*";,CHR$(P);CHR$(150);CHR%(0);
REM init graphic
130 FORN=1TO10
140 LPRINT AP$%;: REM send data
150 NEXTN
155 LPRINT CHR$(10);CHR$(10);: REM send line feed
160 NEXTP
170 END

The Result:
this is mode O ™y Sy oMo N N N My N

this is mode 1 WAWAWRVAWNAY

this is mode 2 WAVLAVAAAY

this is mode 3 WiWW

this is mode 4 NN S hw
this is mode 5 ™S o ™R
this is mode & [ NVUURWHRRNY
this is mode 7 WANMANNWL
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Change of graphic control sequence
It is possible to assign the ESC K, L, Y, Z commands to another
graphics mode with the following control string

CHR$(27);CHR$(63);CHR$(m);CHR$(p)
ESC?mp
1A3Fmp

Note: mis one of the letters K, L, Y or Z. pis the graphic mode as described in the
tableatthestartof this graphics section. Forexample, if you wanted to have single
density plotter graphics when ESC K is received then you would use the
command CHRS$(27);”?K”;CHR$(5).

Nine Pin APA-Graphic-mode
The nine pin graphic mode can be used to minimize printhead
movement.

Bit Image Graphic Density Decimal Hex ASCII Comp.

Select bit image graphic density | 27 94 m nl | 1B 5E m nl1 | ESC *mnl |F
n2 n2 n2

The value of m determines the density of the graphic. The density
and corresponding value for m is given in the following table.
Refer to IBM-bit image graphics for the calculation of n1 and n2.

m Graphic Density DPI
0 Single density 60
1 Double density 120
2 Double density, double speed 120
3 Quadruple density 240
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4 5 6 7 3 9 10
... e e
| | e _‘—' | | | |
| &
| |

64

o
®
.
First byte

ra -

- @ @O |
1st I ‘ ot | S | AR I

Total 124 32 16 40 68 2 1 0 0 0 0
0 1 2 3 4 5 6 7 8 9 10

@ @

64

32

16

Second byte

1

2nd ‘
Total 124 32 16 40 68 2 1 0 0 0 0
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Here is the program:

10 REM 9 pin graphic demo
30 DATA0,128,1,0,2,128,5,0,10,0,20,0,40,0,80,0,160,0,64,0,128,0
40 REM pattern data
60 RESTORE
70 WIDTH “Ipt1:”,255
90 FOR1=1TO22:  REM create graphic string
100 READ A
110 AP$ = AP$+CHRS(A)
120 NEXT1
140 FORM=0TO1:  REM single and double density
150 LPRINT CHR$(27);*";CHR$(M);CHR$(220);CHR$(0);
155 FORI=1TO20
160 LPRINT APS;
165 NEXTI
170 LPRINT CHR$(10);: REM line feed
180 NEXTM
190 END

The printout should look like this:

EAlE ISP
N
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IBM Mode

Control Code Tables

P = Proprinter Mode F = Epson FX Mode

Function ASCII Decimal Hex. Comp,
Automatic line feed
Auto LF OFF ESC50 275348 1B 3530 P
Auto LF ON (LF after each CR) | ESC5 1 2753 49 1B 35 31 IE
Backspace
Backspace BS 8 08 PF
Carriage return
Carriage return CR 13 0D I K
Character sets
IBM Character Set 1 ESC'7 27 55 1B 37 P
IBM Character Set 2 ESC 6 27 54 1B 36 P
International Character Set ESC!n 2733 n 1B21n P
Select code page ESC[TENQ |2791 84 IB5B5405 |P
NUL NUL 5000 00 0000 n1
NUL nl n2 nln20 n2 00
NUL
Print from All Character Set ESCAn 2794 n IB5En P
(one character only)
Print from All Character Set ESC \nl n2 2792 nl n2 IB5Cnln2 (P
(continuously)
Character pitch
10 CPI (pica) DC2 18 12
12 CP1 (elite) ESC: 27 58 1B 3A P
17 or 20 CPI (condensed) Sl 15 OF P
15 CPI (fine print) ESCg 27103 1B 67 P F
Clear Buffer
Clear Buffer CAN 24 18 P T
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Function ASCII Decimal Hex. Comp.

Bin Selection

Select Bin 1 ESCEM 1 272549 1B 19 31 P

Select Bin 2 ESCEM 2 272550 1B 19 32 P R

Cut sheet feeder

CSF single sheet eject ESCEM R 27 25 82 1B 19 52 P

CSF single sheet insert ESCEMI 272573 1B 19 49 r

Double height

Double height characters ESC| @ 27 91 o4 1B 5B 40 P
nln2ml.m4 | nln2ml.m4|nl n2 ml..m4

Double width

Double width (one line only) | SO 14 0E P

Double width OFF (before end

of line) DC4 20 14 P

Double width OFF ESCWO 27 87 48 1B 57 30 P

Double width ON ESCW 1 27 87 49 1B:.87 &1 PF

Dowrline loadable chr. gen.

Copy standard set to DLL CG | ESC § 27 36 1B 24 B

Designate DLL NLQ mode ESCl6 27 73 54 1B 49 36 P

(Quasi-NLQ)

Designate DLL Utility mode | ESC 14 27 73 52 1B 49 34 P

Exit DLL ESCT10 27 73 48 1B 49 30 r
or ESC 12 27 73 50 1B 49 32

Load Proprinter DLL CG ESC =nl 27 61 nl 18 3D nl P
n2 DC4... n2 20 ... n2 14 ..
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Function ASCII Decimal Hex. Comp.
Enhanced/Emphasised

Designates enhanced mode ESCT2 27 73 50 1B 49 32 r
Emphasised OFF ESCFE 27 70 1B 46 PF
Emphasised ON ESCE 27 69 1B 45 PF
Enhanced OFF (double strike) | ESC H 2772 1B 48 PF
Enhanced ON (double strike) | ESC G 27 7 1B 47 PF
Formatting

Form feed FE 12 0cC o
Form length by inches ESCCNUL (2767 0 n 1B4300n |PF
(n=1 to 22 (XL:255)) n

Form length by lines ESCCn 27 67 n 1B 43 n PF
(n =1 to 127; (XL:255))

TOF set ESC 4 27 52 1B 34 P
Graphics density

Density double

(120 x 72 DPI) ESCYnln2 |27 89 nl n2 (18 59 n1n2 |P
Density double half speed ESCLnIn2 (27 76 nl n2 |1B 4C n1n2|P
(120 x 72 DPT)

(Quasi-NLQ)

Density quadruple ESCZnln2 |27 90 nl n2 [1B 5A nln2|P
(240 x 72 DPD}

Density single (60 x 72 DPI) ESCKnln2 |27 75 nl n2 |1B 4B nIn2 (P
Horizontal tabs

Horizontal tabulator skip HT 9 09 P F
HTABS clear ESCDNUL (27 68 0 1B 44 00 PF
HTABS set by characters ESCDnl - 2768 nl- |1B44 nl- |PF
(k = 28 max.) nk NUL nk 0 nk 00

Indenting

Indenting ESC%B 27 37 66 1B 2542 P
(print position by dot) nl -n4 nl - n4 nl-n4

Italics

Italics (Slant) OFF ESC % H 27 37 72 1B 25 48 r
Italics (Slant) ON ESC%G 27 37 71 1B 25 47 r
Line Feed

Line Feed LF 10 0A '
Var. Line Feed n/216inch ESCJa 27 74 n 1B 4A n P F

(n=1 to 255)
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Function ASCII Decimal Hex. Comp.
Line spacing

6 LPI (without prev. ESC An) | ESC2 27 50 1B 32 P F
8 LPI ESCO 27 48 1B 30 PF
Enable variable line spacing ESC?2 27 50 1B 32 14
(activates ESC A n)

Line spacing 7/72 inch ESC1 27 49 1B 31 B E
(for 7-bit graphics

Variable line spacing n/216inch | ESC3n 27 51 n 1B 33 n PR
(n=0 to 255)

Variable line spacing n/72 inch| ESC A n 27 65 n 1B 41 n PF
(ESC 2 must follow 1)

(n=1 to 85)

Margins

Margin set left and right ESCXnln2 |27 88 nln2 |1B 58 nin2 |P
(by character columns)

Near Letter Quality

NLQ On ESC G 2771 1B 47 P
Designates NLQ Courier mode | ESC 13 27 73 51 1B 49 33 P
Designates NLQ Gothic mode | ESCI2 27 73 50 1B 49 32 P
NLQ Off ESCH 2772 1B 48 P
Overscore

Overscore OFF ESC 0 27 95 48 1B 5F 30 P
Overscore ON ESC 1 27 95 49 1B 5F 31 4
Paper-out sensor

Paper-out sensor OFF ESCSH 27 56 1B 38 T'F
Paper-out sensor ON ESC9 27 57 1B 39 PF
Print head direction

Unidirectional print OFF ESCUO 27 85 48 1B 55 30 PF
Unidirectional print ON ESCU1 27 85 49 1B 55 31 PF
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Function ASCII Decimal Hex. Comp.

Print suppress
Print suppress OFF DCl1 17 11 P
Print suppress ON (no print ESCQSYN 27 81 22 1B 51 16 P
until DC1)

Proportional Spacing

Proportional spacing OFF ESCP 0 27 8048 1B 5030 P
Proportional spacing ON ESCP1 27 80 49 1B 50 31 £
Skip-over perforation

Skip-over perforation ESCNn 27 78 n 1B 4E n P
(n=1 to 127 (XL:255))

Skip-over perforation OFF ESCO 27 79 1B 4F i
Spacing between characters

Space between characters ESCVn 27 86 n 1B 56 n PF
(n=1to 11)

Return to standard spacing ESC V 0 27 86 00 1B 56 00 PF
Superscript/subscript

Subscript ON (SOH or any ESCS1 27 83 49 1B 53 31 P
odd number)

Superscript ON (NUL orany | ESCS0 27 83 48 1B 53 30 B
even number)

Super/Subscript OFF ESCT 27 84 1B 54 P
Underlining

Underlining OFF (underscore) | ESC - 0 27 45 48 1B 2D 30 r
Underlining ON (underscore) | ESC-1 27 45 49 1B 2D 31 P
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Function ASCII Decimal Hex. Comp.
Utility/draft mode
Designates HSD mode ESC#0 27 35 48 1B2330 r
Designates Utility mode ESCI1 27 73 49 1B 49 31 r
Designates Utility mode ESCI0 27 73 48 1B49 30
Vertical tabs
Cancel VTABS, set HTABS. ESCR 27 82 1B 52 E
Vertical tabulator cancel ESC BNUL 27 66 0 1B 4200 PF
Vertical tabulator set ESC B nl... 27 66 nl... 1B42nl... PF
né64 NUL n64 0 n64 00
Vertical tabulator skip vT 11 0B F
(same as LF if no tab)
Miscellaneous Commands
BEL (sound printer’s bell) BEL 7 07 I E
Emulation Mode ESC n 27123 277Bn P F
Deselect Mode ESCjNUL 27106 0 1B 6A 00 P
Initial Status ESC } NUL 271250 1B 7D 00 P F
1BM Code Page ESC[Tnl 279184nl |1B5B54nl (P
Selection n2 NUL n2 00 mi n2 0000 m1
NUL m1 m20 m2 00
m2 NUL
Bar Code Selection ESC DLE A 27 16 651 1B1041n1 [P F
nl ml m2 ml m2 m3 ml m2m3
m3 m4 m5 m4 m5 mé m4 m> mé6
m6 m7 m8 m7 m8 m7 m8
Bar Code Printing ESC DLEB 2716 66 1B 1042 PFF
nl [data] nl [data] nl [data]
Post Net Barcode printing ESCDLE C 2716 67 1B1043 PF
n1 [data] nlldata] nl [data]
Reset Inhibit ESC[ K 2791 75n1 1B 5B 4B P
nl n2 ml n2 ml m2 nl n2 ml
m2 m3 m4 m3 m4 m2 m3 m4
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Epson FX Mode

(FX-85/FX-105 compatible)

Function ASCII Decimal Hex.
Backspace
Backspace BS 8 08
Carriage return
Carriage return CR 13 oD
Character set
Code expansion OFF (128 - 159 + [ESC7 27 55 1B 37
255 CTRL code)
Code expansion ON (128 - 158 + ESC6 27 54 1B 36
255 printable)
National character set ESCRn 2782n 1B52n
Normal character set ESC t NUL 271160 1B 74 00
Line graphics character set ESC t SOH 271161 1B 7401
Unassigned code print OFF ESCI0 277348 1B 49 30
(CTRL code 0 - 31 128 - 159)
Unassigned code print ON ESCI11 277349 1B 49 31
(CHRS$ and control codes)
Character Pitch
10 CPI (pica) ESCP 27 80 1B 50
12 CPI (elite) ESC M 2777 1B4D
15CPI ESC g 27103 1B 67
17 CPI, 20 CPIif 12 (condensed) Sl 15 OF
17 CPI, 20 CPL if 12 {condensed) ESC S1 2715 1B OF
Reset condensed mode (20> 12+ | DC2 18 12
17 -> 10 CPD
Clear buffer
Clear buffer CAN 24 18
Clear buffer/ master reset (sets ESC @ 27 64 1B40
defaults)
Code Page Selection ESCRn 2782n 1B52n
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Function ASCII Decimal Hex.
Composite selection

Composite selection

(of print modes) ESC!n 2733 n 1B21n
Cut sheet feeder

CSF single sheet insert ESCEMI 272573 181949
CSF single sheet eject ESCEMR 272582 1B 1952
Dual Bin 1 select ESCEM 1 272549 1B 1930
Dual Bin 2 select ESCEM 2 27 2550 1B 1931
Delete

Delete last character (in buffer) DEL 127 7F

Dot position

Dot position absolute ESC$nln2 |2736n1n2 1B 24 n1 n2
(in 1/60 inch units)

Dot position relative ESC\nln2 |2792n1n2 |[1B5Cnln2
(in 1/120 inch units)

Double height

Double height OFF ESC w0 2711948 1B 77 30
Double height ON ESCw1 2711949 1B77.31
Double width

Double width (for one line only) ESC SO 2714 1B OE
Double width (for one line only) SO 14 0E
Double width OFF DC4 20 14
(before end of line)

Double width OFF ESCWD0 27 87 48 1B 57 30
Double Width ON ESCW 1 27 87 49 1B 57 31
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Function ASCII Decimal Hex.

Downline loadable chr.gen.

Copy standard set to DLL CG ESC : NUL 2758000 1B 3A 00 00 00
NUL NUL

Designates DLL CHR. SET ESC % SOH |27371 1B2501

Exit DLL (to DP-mode) ESC % NUL 27370 1B 2500

Load DLL character ESC & NUL 27380 1B 2600
nmapl nma pl nmapl

Emphasised/enhanced

Emphasised OFF ESCF 2770 1B 46

Emphasised ON ESCE 2769 1B45

Emphasised OFF (double strike) ESCH 2772 1B 48

Enhanced ON (double strike) ESC G 2771 1B 47

Formatting

Form Feed FF 12 0C

Form length by inches (n=1t022) [ESCCNULn |27670n 1B4300n

Form length by lines (n=110127) |ESCCn 2767 n 1B43n

Graphic modes

Select 8-bit graphics ESC*mnl |2742mnl 1B2A mnl

m=0to7 n2vl - vk n2 vl-vk n2 vl - vk

Select 9-bit graphics ESC » mnl 2794 m nl 1B5E mnl
n2 v.. n2 v.. n2 v..

Graphics density

Density double (120 x 72 DP1) ESCYnln2 |2789nln2 1B 59 nl1 n2

Density double half speed ESCLnln2 |2776nln2 [1B4Cnln2

(120 x 72 DPI)

Density quadruple (240 x 72 DPI) ESCZnIn2 |279n1n2 |[1B5A nln2

Density single (60 x 72 DPI) ESCKnln2 (2775n1n2 |[1B4Bnln2

Reassign ALT. graph codes ESC?mp 2763mp 1B3Fmp

(ESC*to ESCK, L, Y, Z)
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Function ASCIIL Decimal Hex.
Horizontal tabs

Horizontal tabulator skip HT 9 09
HTABS clear ESCDNUL |27680 1B 44 00
HTABS set by characters ESC D 2768 nl - 1B 44 nl -
(k = max. 32) nl-nkNUL |nk00 nk 00
Italics

Italics OFF ESC 5 2753 1B 35
Italics ON ESC4 27 52 1B 34
Line feed

Line feed LF 10 0A
Variable line feed n/216 inch ESC|Jn 2774n 1B4An
(n =0 to 255)

Variable rev. line feed n/216 inch ESCjn 27 106 n 1B6A n
(n =0 to 255)

Line Spacing

6 LPI ESC 2 27 50 1B 32

8 LPI ESCO 27 48 1B 30
Line spacing 7/72 inch ESC1 2749 1B31
(for 7-bit graphics)

Variable line spacing n/216 inch ESC3n 2751 n 1B33n
(n=1to 255)

Variable line spacing n/72 inch ESCAn 2765n 1B41n
(n=1to 85)

Margins

Margin left set ESCln 27108 n 1B6Cn
Margin right set ESCQn 2781 n 1B51n
Miscellaneous

Half speed printing OFF ESCs0 2711548 1B7330
Half speed printing ON E5Cs1 2711549 1B 7331
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Function ASCII Decimal Hex.
MSB setting

Cancel MSB setting ESC# 2735 1B23
MSB set 0 ESC = 27 61 1B 3D
MSB set 1 ESC > 27 62 1B 3E
Near Letter Quality

NLQ auto justification ESCan 2797 n 1B61n
(left, mid, right, full)

Select font NLQ ESC x SOH 271201 1B 78 01
Paper out sensor

Paper out sensor OFF ESC 8 27 56 1B 38
Paper out sensor ON ESC9 2757 1B 39
Print head direction

Unidirectional print (home head)  |[ESC < 27 60 1B 3C
for one line only)

Unidirectional print OFF ESCUO 278548 1B 5530
Unidirectional print ON ESCU1 278549 1B 55 31
Print suppress

Print suppress OFF DC1 17 11

Print suppress ON DC3 19 13

(no print until DC1)

Proportional spacing

Proportional spacing OFF ESCp0 2711248 1B 7030
Proportional spacing ON ESCp1 2711249 1B7031
Skip-over perforation

Skip-over perforation (n =1 to 127) |ESCNn 2778n 1IB4En
Skip-over perforation OFF ESCO 2779 1B 4F
Spacing between characters

Spacing between characters ESCSPn 2732n 1B20n
Set NLQ Mode ESC K nl 1B 4B nl 1B 4B nl
(n=0to127)
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Function ASCII Decimal Hex.

Subscript/superscript

Sub/superscript OFF ESCT 27 84 1B 54

Subscript ON ESCS1 278349 1B 5331

Sub/superscript OFF ESCT 27 84 1B 54

Superscript ON ESCS0 27 8348 1B 5330

Underlining

Underline OFF (underscore) ESC-0 27 4548 1B 2D 30

Underline ON (underscore) ESC-1 27 4549 1B2D 31

Utility/draft mode

Designates HSD mode ESC (0 274048 1B 28 30

(SSD at 12 CPD)

Select font utility ESC x NUL 271200 1B 7800

Vertical format unit

VFU channel select (n =0 to 7) ESC / n 2747 n 1B2F n

VFU load (k=1 to 16) ESCbnml 27 98 n m1 1B 62 nml
..mk NUL ..mk0 ..mk 00

Vertical tabs

Vertical tabulator cancel ESC BNUL 27660 1B 42 00

Vertical tabulator set ESC Bnl... 27 66 nl... 1B 42 nl...
nl6 NUL nl60 nlé 00

Vertical tabulator skip VT 11 0B

Barcode Print Application

Barcode Selection ESC DLE A 27 16 65 1B 1041
nlml m2m3 |nl ml m2m3 [nl ml m2 m3
m4 m5 mé m4 m5 mé m4 m5 mé6
m7 m8 m7 m8 m7 m8

Barcode Printing ESC DLEB 27 16 66 1B 1042
nl [data] nl [datal nl [data]

Post Net Barcode ESC DLE C 271667 1B 1043
nl [data] n1 [data] nl [data]

A —12 Control Code Tables




Character Tables

IBM Character Tables
Set 1 (selected by ESC 7)

ol1l2|3|4|s5]le|7|8|9|AalBlc|D|E|F
0 0| @ P p a L|L|el|=

= | = —J = — | !

| |

] pell 1 1|A Q]a qI ‘L 1L | Z | L |T +
2 b 2 B/ R b 8| T|T | |2
| u _r . \0_ ‘J. | _l_
3 3| # | 3|c|8|ec| s la | |1 [F L|xn!|<
B E— I I—| B E— I | . i | I + 4 + 1
4 pcal $| 4| ol Tl al ¢ pcdl 8| 1| = | k| Z| T
ped o] afolwlele] lodali]-[Llx]
5 %| 5| E|U| e| n f|ld|4+|F|la|l
6 | & 6| F| V| £l v ‘ A FET H|
7 |BEL ' 7| @| w|g | wBEL I F| W] =
8 |Bs|can (| 8 H‘X‘h x|Bsjcan ¢ 1| L % o
9 | HT y{e| 2| %% | | Br L - B o I T
Al »lslalzlal el |ol0lelrlal-
B + | sl Rl Il ®| 4 IW +:I‘| ar B é
S I S i O (W) i PR Wil L
G ﬁ i | €] \‘1 | | EE bl AP m el "
| Bl |-i-|®lile plm | ¢lal =¥ 8]
E |so >| w| a| nl ~|s o 4 2% 1l el
F ‘ I ' ? (0] o ‘ |»‘1 J_— -“.
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Set 2 (selected by ESC 6)

0l1/2'34]5 s 8/9/A/B|C|D/E|F
0 'o|e P ¢ | B |4 L‘.LL o =
1 1DC1T! 1|lalofa i | = | 4 ?,_J:|F Bl &
727 vrnic;r'-ﬁz ;3_\1{ b | églm 6=¥T T!Trvrlz
3 QHC?.W# 3|(e|8|e a:aa 1‘1. l—lv_:_u.n 7;:
4| lpcals|a|o| | ale|als|alll—|E| x|
Ol T i il | | S [
5 |%| 5| 8| v e aleo | 8|4+ Flo|l
:tE; : ﬁ&|6 F|l VvV £ _a-;1 . 4|—--qu'n.‘*u £
LEEI,',!J? G W g clal ¥ m il'i-H- T =
8 BSCANT(:B.H}_X h & g;_J.JT-_IL‘; mT
9 |ur w'e | v|a|v|afal[-Ta[r| 1] -]
A LF'— ¥ J‘rz j &l -— I &II' Q.
_1;_-\'T_I+ ;| R[]k i;c % i—r.l 8|V
_CFi_ AR Ik ‘_fiLi_l‘ |'Fln+fi
D |cr -l e M| 1| m il j|lul=|0|a|"’
E [so| |.|s|w|~|o|-|& %8|« 4]0l
7134 SJ /‘? o| _ oi 7| » J_—|'—m-l—
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All Character Set (selected by ESC” or ESC [\] n1 2)

(Code Page 437 - USA)

* 0‘12"3!456!789‘ABCIDEF
0 bl ‘OGPL;pCEa L;ll o =
_l L-i;“‘i.l 1 A_Q a[q}Tm il % J_V;T'-_B t_
72 ® ! 2.ERb[ré—E o‘ﬁ:T_F F_E_
3__V !I#:-!CSc‘fa_é‘:ul'}-”.-n\S
g4ﬁ3;q||$7‘4_‘__n T d‘t 8 6 ﬁ‘ij»— ;ziri
5 Q;l%S}EUe'uaoﬁ4 FGtJ
o [a[=[e [ e [v] e[ e | P [T o] ]
aoBROBERBANENONRS
78__“? (.‘B'HJK h,i\é__?_lé:' L;#Id>‘°
9 cﬁ,b s 1|¥|1y & 6 - -.IFJ‘J_:B“
A R - * IJ z‘jzé-U‘-|“J|-!|-‘Q
B__jﬁ-": +frc Lk‘{l o'/ﬁ——l"ll’.l—ﬁz
C |9 - <L‘\_;1Ii£}‘/4~_'1ll':|l°°n
o [ofe]--[ulslals]elufsfu]=Tulo]]
E 0| a >N"n—i”‘«=|l#}le'
| F Tv Ti?wol;o ) i}f» '|AJ.:'WH 1
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IBM National Character Sets

Decimal value
ESC!n| Language

35 36 3R 48 64 79 91 92 93 94 95 96 105 123 124 125 126
@ ASCII () # 5 &8 @€ 0 [ N\ ] _ i { [ 3 =
A ASCIIL(0) # 5 & 0 @ | i { [ ¥ =
B British £ 5 & 0 @ i o -
€ German 4§ % & § 0 A 0 U . iaous
D French £ 8§ &8 0O a o0 g § . i & 11 & °
E Swedish I # m & 0 EO0O A OATU._ é&1iao &=
F Danish # 5 &8 0o@ 0 © AU _ " i® e & 0
G Norwegian 8 S &% 0@ 0 R0 A B i = o4& ~
H Dutch £E S & 0@0 [ D]~ _ i B OF C
[ Ttalian £5 8 O 0 " g é& ~ _ 1 i & & & i
] French-Canadian| 0 ¢ & 0 ® 4 ¢ &8 1 1 & 1 & 4 @& 1
K Spanish s & 0 0N A U _ 41 & 1T 8 4
L Swedish I1 # 5 8 OE QO A QAT _ & 41 a6 48
M Swedish 111 § 5 & O E 0 A O AD _ & 1i48a4
N Swedish IV 8§ 2 & @ E 0 A& 6 &~ _ & i &6 4w
0 Turkish 3 $@go0osdissgee _ g1 dtaEag
P Swiss | £S5 & O 0 a &&~ _ i & a
Q Swiss 11 £ § & O 0 & ¢ & N i 6 u é
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IBM Code Pages

1D Code Page
437 USA
850 Multilingual
851 (reserved)
852 (reserved for East Europe)
853 (reserved)
855 (reserved for Cyrillic I)
860 Portugal
862 (reserved)
863 (reserved)
864 (reserved)
865 Norway
866 (reserved for Cyrillic IT)
876 (reserved)
877 (reserved)
899 (reserved)
9a09 (reserved)
911 (reserved)
1000 (reserved)
1001 (reserved)
1002 (reserved)
1003 (reserved)
1004 (reserved)
1005 (reserved)
1006 (reserved)
1007 (reserved)
1008 Greek 437
1009 Greek 928
1010 Greek 851
1011 (reserved)
1012 Turkey
1013 Cyrillic
1014 Polska Mazovia
1015 Polska PC Latin 2
1016 Serbo Croatic 1
1017 Serbo Croatic 2
1018 ECMA 94
1019 (reserved for Windows East Europe)
1020 (reserved)
1021 (reserved)
1022 (reserved for Windows Cyrilic)
1023 (reserved for Windows ANSI)
1024 (reserved for Hungarian CWI)
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Code Page 850 (Multilingual)

0[1 23 a|5|6|7(8|9]|A|B/C|D|EF
0 o> Jofe 2| o2 s B Lis s -
71 4| ! 1]|a Q‘a‘q—u ® i %’.L~D R+
_2 ® " 2_ B R | b|r &= 6”§;_T B 6;
_3 ol o# 3-C S c| s 3_4_6.1'1 |‘_|-_ié‘(') 2
4 ¢ 9 $ |4 |D|T alt|al s ﬂ_‘I-T-E 6‘7
T ® §5 % |5 Ei‘U e | u| a 6} A.¥ 1|08
6 | & |- &|6|F|Vv £|v| alal?® Alis i p‘+
7 | e 17/ Wwlg w ¢ uﬁi; ;va b_—,
8 u:T (|8 | H|X | h| x| &|%|¢ @“LTii b_'
9 .‘¢ )-9‘1 Y|i|w| @ orr— #VFWJ t'J—
A .}. * ala|a|elale|~|u|zlrle] ]
B 'H.+ | K| [ %] ¢ 1:w.*/1'ﬂ‘1_rlvf1 L
| el lelulslalilalelslal®]s A
7D ) ..*- = M|1 m]|} 1.;T¢ :: ¥ ®
B lyla A w|olm| 7| K| = || o |2 E]"] =
7F Jlwl| s 20| _ oIQIA—f » | 7 ::T 7
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Code Page 865 (Norwegian)

TEEE 3|/4/5/6/7 8[9/A[B[C|D[E|F
0 |e|»| ole|? | " |(ple|2|a|B(L|U|a|=
17',‘ 4‘_Iia Qla|q ﬁ\az_‘1|%‘T-“?'B +
', e t| "2 |8 |r|b|z|s k|6 %‘TTI‘ rls
73 v '!I# 3(jc|8|c|a|a|lb|a|] |-7l|.|.-_.r|: <
_470 q $:4 DT dit a o'ﬁ 1 —‘l: Zif
_5 & 5| % |5|E|U|e|u aio__ﬁ4‘+—*l= o)
P s - & 6 F v|ie|v|&ala|s A k[T |ul+
7 (el l7le|wla[wlelale|nm|wl#! e ‘j
_8 g ('8 =H xi.h—x & v ¢ L # CDI

9 olilylelz x| y & 5| - 4!?[]9 .
A_- —;*__‘J z'jkz e O A IIE:FﬁQ

_B glelalslanlt|xlele]|el®]q T:}-IS v
L c el =, [<laly|2l ’i<~>£'l/¢ill"'l o | 1
D|2|w|-]= w|1|m 2|2 0|:|0]=|0]06]2
i E 0| a >|NTI n|~|4& 7Pt LA i'_'F‘IEJ :
7]: o2 A 9‘0':_*\0?'01\ f_ln'|-|_—-ﬁ7
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Code Page 860 (Portugese)

2/3[4]5/6/7[8]9 A/ B[C D|E|F

0o @ |p p C|E 4 LIL|el|=

i o4 alalelalqg a|ale 2|L]7|&]2]

2 0‘ 2|8|R bz 6|2|6 E| T T|T |
ﬁf3 V;H # 3|c|8 ¢l 8|4 a:ﬁ It L= <

4 |* T ¢ a/plT a ¢ & E‘;i;ﬁ_‘i— Elx [
5 |®*| 8 % | 5|E|U e u &776.3‘1—_1 + Flo J
6 L “:& 6| F|Vv £ w i_fl a kT H| =

7 |® Pl 7l we wioglal o Ik H v | =
—_S Tl 8| H|EX h‘x;é i e 3 Lk Flo
_9 olilylelzly 1 vy B|& o =.'||T‘J_9_ .
A .:F | 2|2z |4 zi‘é_ v - I rja
J‘&,fw,x[‘k{‘f ¢ % 1 T M5

e (2= [<|a|v|2]|1]0]e|%|d]F | m|e
Y el |2 |uwlT  ml| 3|1 T:T‘;}J.l =1 ¢72’

E A >|N|* n ~ & Pt;;;g_ ar| Ble "
Flo/v|/]zlo|_ o 04 6|7 L|™|n
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Code Page Turkish

oo _ Hlw v == |4 I . - |a |e |=
mls @ = | Wlo UI e | @ | g lw |8 | wlcC
ey | = - E = 4w - +=(#+ [TL m .- . |
@) HL_H_;I o1 l+ ._._. S u_‘ﬁ = ‘_ui._ln no|ar L_‘
mn !mmemm ™ B | — ) ..I| T |= \mu |7 |=|F =53 |- —
< |w [H [0 |9 | & o o | \_. rox | u« - ¥ A
o [ w | 8 % | © [0 |0 @ & |+ oo |o |u|m|w| -
[N [N P v R R DS P I R R D O R [ e
B | B | B | | |6 |8 | B [ % | B |3 | W |58 | || q
o g | a .c T 0w | .a. o | A 4|J M |~ | H g | o
0 | M o | m ] 13 Uif > = L] Ll N = _ \l# - | < -_
<+ | < m ] A o] P -Mu o H b » =] = =z o]
o (=] - o~ m™m ) b wn {'=] r~ @ (=] -~ v n A 0
o _||. = #* or of .} - et — * + ~ 1 ~
— | A ‘1 H iH w w | s — — | 4 1 | IH 4 >
" @ e |» - M « (o (O mu B By g e &
i —“|la|em|w|bw|e | | oo 7 o | | 0| U|0O [l | m
4 . Il
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Code Page 928 (Greek)

0123 8|/9[A|[B|C|D|E|F
0 |g|P 0 ¢ E lelnm|v|=
ﬁl ‘w.‘ 11 u & | ¢ x AlP|lal|p
[ 2 RARRE s|=z|*|*|B] |B|c]
(3 | ”;#13 alsle|*|[rlely]|o]
74"'0—"?“‘4 a 8 “Talr|sle
[ 5 | 8| s|%]s a s ~lE|Y|e|v]
6 4 — | & |6 dla |t |a|Z o f|e
7 ._.E v ¢ | $___H)E nlx
s (gl t] (| s v |- |E|o|¥|s|y
EREINDr slole|lnl1|al:|e
A (ml -] a|0| |z |K|2|x|ct
B mer $]6|«|»|A|2|a]0
—C DIE:I, < S I o:Ma ,uio
& |3 |- | 1w win|e|v]s
7E_ b ;—_ > A | pt Y|E |1 érco
Flolw|7|2 Llr|-|nlolt]|oe
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Code Page 851 (Greek)

o[1]2]3|4|5]6[7]8|9]alB|[Cc|D|E[F
o[»] lolele| [olel]s B Lir|¢c||
Q| 4 i1|lalola qTr %L‘Ylni
OTTT:_L_Rb r éfo—‘oi'r__d: 3 v
L I 3jlc|s|c|s|ala|v|l |} |X|1]e
¢ T 4| p|r|alt 56‘A1—‘P K
—5- 5 5 B U e u_;'YB K-I;Q_TT
6 | & - 6 ¥ v}fvaa FA‘[’ILau v
7 | @] 3 7‘GWgw g‘ﬁAM‘P{ﬁ v
8 |1Q 1 8 H)Khx éQEN‘IL y{jl—
9 OEL 91 |¥ i‘y é‘|6 Z#IEIFT“)I_
A .‘_'. 3|2 j‘z é[ﬁ.HJ\"l_'-‘rlrr{w
B dt-‘ ' A kf{ i (i"/z=|'|'l_‘lp )
cleol-l. < L | 1!1 ile e‘ﬂhk"- o 0
D | » +! - x| m‘} ‘| £ 1 E=i§ gjcb
B |alal-|>ln|=[a <% n|< 0% ¢ ¢ .
o[ [ e[ L Lol ls i [-Talslo
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Code Page 437 (Greek)

BN 0 |1(2|3]|4[5|6[7[8]9]|A|B|[C|D]|E
0 |a| P 0| @ P | p|A|P|1 LIl o =
1 (©o|4|'|1]|alalalgq BTE K %’.I_I?.(; i
2 .|?“|2 B:R‘b;r l‘iT l;gt_'l-'_.‘.“_"\ié 2
v||7|_#‘3 c|8|e|s AlY ;]I}mn <
4 03[$‘4DTth‘D‘;':| —i:l?
5 QSI%.SEUe‘u‘ZXéﬂ‘-{- Flt)| )
(6 |o]|-|a|s|®|v|e|v | u|¥|o|d|F|T]s]=+
7 et |76 | w g 6w eiS). (M |IF|H# |0 =
778ﬂr (|8 |®|x|b|x|T|a|p|T E*#In
o ol sy |olzlx|elelx|B]o @|F]|a]el -
R CROBRRRBNRBODEE
B [F|e|+|:|®|[|X|¢ M|8 |77 B8 «
(® "?i— y <}L|\|1 I N:E v jﬁl":‘l|°°—n_
Df -=;u]m}5c«pu.=l¢‘
E (gla|.|s|{n|a|al-|O(n|x|{d|2l0]|e]|"
e lolv|/[+]o|_=lolale]v]1<]"|n
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Cyrillic

0/1[2[3][4][5/6|7|8|9]a[B|C[D]E[F
0o |6 » oje|®| " |p|A[P|a L_ILpE
1"?4'1—"faioﬁq'?c ;ij‘ Tlele
_2“7‘{: ~lale|w|n|=|B|T|s|B][T|W|2] /]

Dl L et ol X ,1_.\‘7‘ﬁ,7
3 '“#3CSCB_F\}'\T ||-lL}y‘

7’7;_31_-$‘4__D ;La‘ lalela[1]=[c]a /|
5 [#]5|x|s|x|0|e|wl|E|X| c—a'prF
cle el e
7 [s[F] Tefawlal o [a]s [a]Wl#[c ]
8 (B T|¢ 8 |u|x|n|x Miﬂlln{ﬂH#,m 0
[ o o 4])]s!z|x uly}ﬁim;ﬁélﬁlJ—u{l_
A .'*1*__‘J!_zj zﬁ"b‘xfl||£ig_b+
7B e’:;_xj[__k {_.H bln'??‘l TR
C—,i <|Ll\1'IM‘b‘_?.|r.‘——lub No
B | # |- =‘M‘] } . J.I‘=|3r:
IOOERNE o m‘ ANEDEE
F C"‘/!?‘o‘_ 01’1‘51 ni'i’J_-T.‘;‘
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Code Page Polska Mazovia

012 6/7/8|9/AB C D E|F
0 > lolecl|e|s Ll |g|=
1 -@i!l alalule|2 % L T|p| =
2 (@] ] blr|él1|s BIT|T|r|2
3 "!_I# c|ls|lala|6 I} L|lr =
4 ’91'$‘. dtaa;ﬁ'i‘—I:Eir
5 | #]s s euéCN:‘\+F6!j
6 |2 =]l tlvlela|z|dFE Tyl
7 | e 2| o lwlelalz M Fl#]|c -
s |8 T ¢ h|x|&|&|c| | L|#F ®|°
9 |O|d]) :Lyéﬁr"‘iFJBi'
A |E| -« jlz|e|s |- IlL|F|a
B ||« 4 k| (| sle|w T|F 0|5 9
C |2+, e lelula Flalal "]
D |2« - m|)|e ¥ | JJ=|‘¢¢T
E |3]a ! a jii‘g« 4/ aFr 0|
Fl.{}vl oOA‘f» 1il__..;
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Code Page Polska PC Latin 2

B 0|1/2]3]4|5]6|7|8]9]a[B|C|D|E]
|" ‘OG\P : pci‘z—laléﬁLlLa‘s
O
Tl SR Il 0 el el Il ol L il il
2 @ 1 "lZ‘B}RIbr é‘mlé‘g T"ﬂ"r\z
3 "“ # 3|c|s ch a s ﬁ"“‘”—‘nﬁ
4 | * | T s‘J“ p T 4 tlilélg"l‘—‘I: (0
= = I Ae !
5 '!“5 % | 5 E‘U‘e‘u‘&oq. 1"{"“:“»0’)
e e ol 5| [ S e it iy
6 9|“&|6 Fiv|E|w é‘ﬁ .4]\# n-|;1|+
7 (ol i ]2]a|w w §le|m lfl*|r'—7
- L il B Bl B S S B
8 DT‘<|9\H x‘h‘le‘éta\ﬂlk\*|¢ )
9 Si)‘BIY\i y.ejﬁe'd‘lfFJ‘)"
| ‘ |~ | =] Sl 6.4\ | ‘l |
A .I-'* : | Z_‘—jz e 0 II‘ﬁ ria
B 3]‘*—+*|; K| k]{|1|¢ z ﬂ‘f“.ﬁ\(
C -?-‘|—\, <| L \\1|1 i E%"‘J‘]}:.""
D J’I""_~_-_K ]‘ml} Z L l\'u::,. @‘3
E|afa].]>[n~ al-|a]n|« I
F ~J|"/‘?‘0| }o|0;‘é‘f‘» 'l“'—‘" '

| I I
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Code Page Serbo Croatic I

o|1/2/3/4/5/6[7]|8 9 [A B|C|D|E|F
0 |e|® 0|22 |2|p|¢ E"é LI e |=
_1_ ‘.l_ 1_A_Q a|qg i a:[:._*:f:_-l_ﬁ: B |
727.73 " 7275|n b r‘é 2|l |B|T (T P |2
73 1".#l3 Cils c|s|a & &-]m|' L |n|s<
4 | * ‘IE'$774 D‘T d t 7a76 fi 1‘— gz‘
T'!' § % 5| E|U e/ u/ a @& i': 1*;_ Flo|J
6 |®| ~|& |6 wlv|elv|alaje|d|e]m TR
7 ol t]. 7|6 |w|g|w) g |0 Y |;:H' 1:‘=
s Bt c|elu|x|n|x]s y—; 1L+ |-
o [oli]s [slxlz|al=le|o]~0[F [3]3]"
A .7‘—’ * J‘Z i|=z| e ﬁ.r "_J—I:;lrlig
B A"‘ +., K| & k|8 |1i|é 1/;:11_'-1—T‘_7i‘577
7Cﬁ 2| = .i.:.:.‘{; 18|31 ¢ 1;7791 Fom =
_D.ﬁ j-—i-= u |1 |m|é& L]¥ ] -Ui*= 1 Qirki
E |4 a > Ni" n | & | &|m|«|d 3F| Qe |
_F e ,_'_, & —|°0Aif w1l =" A
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Code Page Serbo Croatic II

"‘711‘0{1JZ[?-!415‘6'7!8‘9|AJB|C!D‘IEIF
o o1 ool o [e[a[s F[L [ o]~
Ljed)tlsalsleiaialel KL T0 s
2 | @ "'ZBR‘b*r\é-Ba 'TiTl’lrz
3 [w[ulvls|clslelaleln]s 1k Llx <]
4 | e "!Uf” at1,|ola1p—}lir.f
5 &5 % G-U‘ ‘u|5:0| ‘1-{— FGT.J
jg;?;_—ﬁ:‘6|F‘v‘f‘ é|§|ilﬁ|:‘n-‘p‘ﬂ—
7 -'7IG ¢ | "ﬂ\ll'ﬂ

8 nT|cﬁ%T—J ‘ =|IL4=J>¢

_9__“|¢‘NJT‘i’y|z‘or‘||FM e‘

A T |JJ_j'z é\u—-‘IIJL FIQ‘

B :::'"\«-|+ IR T ’T!‘ |'fv '1|'|r lﬂ \
_—S ?Jh-k|,”<!:.|\ 1||lJr£"ﬂ>J||r -LL“_
ui)_ % +‘ Yl il = J_ll —", -
JJ\A 7>\_1\ ﬂT% i&ﬂ

B u\VT/|? Io\i\f‘ 1\“'%,
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Code Page ECMA - 94

| o " ol 0 0 0 0 + a . & o - R B

[Ea] El R L] u 2] .a| ] o3 @ o @ 0 o - «l e

(A (o} =z e} 0 O 0 0 X Q =] =] (=] P Rl e [-1]

. O | - ,n‘n .A. ML "M“ :.A\ E [T | S aL ..E\ o] 4‘._‘ .I\ "IJ

@ | e -+ o \\3‘1 = & . - = A B S BN ~

< - | W | @ | | e | o |- | % | ¢ |+ u
(AN < B = «© 0 0 (=] =] ™| 0 =} hes w o & Ao

M |C. = @ «d B ) o o aﬂ | ..eﬂ |‘|e i| e..l ” nM .A|
sla|o|w|a|le|las|s|=|w|n|s]|=]=]=]: |a

[ |- | o = |o | & | m | &6 o | | o | ok & | | % |® |8

(o | |0 |e|a el |6 |2 s |n |8 o]~ |

.4 © LY m (&) a 1) ey o o H =] E T._| M| z o

| o \M.‘ o ™ < ) 0 \7‘ H o - v 1 A o

] £ = ** ur o L] = - |~ * + - [ ~

— A v > H m § y | <l « “w T ,_~| |L .wl | >

cle o |a|s |o|ale o|Olo @|olc|~ =l
o

“ww =1 — [ o | =X 0 |0 |~ | o < | m 2| B (e | e

B
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Epson Character Tables

Normal Character Set (selected by ESC t NUL ESC 7)

T 1 1
B o[1][2[3][4][5]6[7[8]9[a[B[Cc|[D[E]F
| | I |
0 | |l @ P P SPl 2| @ P‘ p
il pcy Y| 1| A Q| a| q DEY 7| 1| & Q‘a q
2 pc2 "| 2| B| R b| r |DCc2 " 2‘3 R| b| r
‘ = == = =
3 JDCB# 3(c| 8| e s |pc3| # | 3| ¢| 8| ¢| 8
| ‘ W W E— _|
4 DC4 $ | 4| D| T| d| t ‘DC-Q $I4}D T d| t
I»S %| 5/ E| O e| u 95\5:8 Uv| e| u
I == B | T
6 & | 6| F| V| £| v ‘ & E‘F‘V f‘v
I ! L]
[ |
7 v 7] 6| W w [BEL 7 6| w
REL | 4 il I }Jrg v
8 |BslcaNy (| 8| B| X| n xlascm' ( BI H| X }1‘ x
| |
— F—t | 8 | 4‘
9 |wur )| 9| x| ¥|1]| y|uT| )| 8| T YJi v
[ | | |
A |LF l*| J| 2| 3| z|LF * |8 E
- i | 1l
1
B |vriesq + | 4| K| [ |k| 1 |Vrlesc +| 7| K| |
N 1l 1 | = o
‘ ‘ ‘
C | FFr| . o< L‘\ | | FF Pl < Elx| 2|
I - A =
D |cr 5 =‘M 1 | m| 3 CR‘ -l =| M| 1| m| }
| . . o
E | so| !> n| %= SO |> N~ | nf-
F SI‘ /‘? | _| o] ‘SI‘ ‘l/}?‘o_‘oi
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Line Graphics Character Set
(selected by ESC t SOH ESC 7)

Jo[1]2]3]4]s5]6|7]|8]|9]a|B|C|D

o | oe|e| 5] BEIENGE
—] ‘m“l‘a_g % g ocil 5 | 4| L |F +
g oc2| " | 2|8 |r|B r:iv”)(.‘? s | ¥|T[T >
T pc3| # | 3 é:c'ai pc3| & | | L <
4 Tr;cq § 4 |D|T|lalt ‘ pcal & | 1| — L
—5 — :‘; E?e u ] 4'-'- F

6 & | 6 F |V flv‘ e

7 | seL 706w g | w|mm I

8 Bs‘c;ml(-a B X|h| x|BScay ¢ _’IELL'-¢

9 HY | ’).9 IlY i|y |HT - AR |4

A | L J‘*‘ VﬁJV‘Z | z |LF = iﬁ ij
7]; VT ESC| + |z [ K| [ |k { .VT-E;JC V.lﬂ 1r—l‘

C |F AR ‘/’4!&.“:‘..
VD CH - =1m 1 |m |} |CR ,’.u =1

E |so] o | ® | |a|-|s0| |«| 4|28

F |8 F 20| _|e s1 ‘»\']i.j__.l
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Normal Character Set Expansion
(selected by ESC t NUL ESC 6)

! 0|1|2(3]|4 56|78 9|A‘B CD'E‘F
s | | I
0 SP OE‘P‘ pla § o‘@ p“\p
1 pci| ! 1|A Q‘a g é BF lla\ola q
o) 7DC2 "772 B R‘b r|a ZE "_2'B‘R.b r
3 _F ] (N TR S S N
3 DC3| # | 3 c‘s c s |o6|= | # 3 c|8|c|s
74 lpcal s [ 4| @ dﬂ\jiﬂjrSan v al ¢
- . o | I
5 % 5 E‘U e u| | e |%| 5 E U e|u
. il Tl S Bl i | =] #
6 & | 6 | P |V £ |\ v | £ "|&| 6| F|V|E|l¥w
f,ﬂV_Jr_l_ | 715 - F |
b d BEL £ 7 G Wg‘w|,|ﬁ ! 7 GLW g w
B AN S A N I
Si,Bim\( 8| H|X | h x’a o] ( B‘H X | h|x
9 |HT| T) B‘I\Y 1‘3{ N O )rs ITY i‘y
A LF‘. * : JiZ 3| = ﬁ‘ﬁ L J| Z| F| =2
- ,7.7L_ | || (i T s
B |VT|ESC + ;TKT[ k|{|njrb‘|+;'xt k‘(
T g LN |31 ||d]|., 8 I VIR o o [
ol R il il Il el B il
D ler| |-|=lu|1|m|s|&]l8]-]=|ulslal;
NG NN VN S — i . .
E |so S n|~}é é > N"‘ n‘-—
| | -+ | |
F |sI /| ? O+_\o c| ¥ |/ ?|0‘_ o |
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Line Graphics Expansion Character Set

(selected by ESC t SOH ESC 6)

B 0 (12345 /6|7 [8[9/A[B[C/D E[F
0 ‘o e » lo|lelg|a|B|L|L|a|=
1 EC-' 1| alg| e .ule ;—%L'r_' g | %
2 Bt;‘ 2/B8/R b éJx s ET|TIT| 2
3 Dca‘#'s cls|e s|e|a|l|F | L|"]<
; i -‘\D_C‘dré 4 p 7 a &6 |a|1 = ||zl
5 ] %|5|B|U|e alao 8|4 4 Flol|)
767 | Jels|®|w] gla|'|d|F | T|p|s
7 |BEL ' 7|6 | W|g ¢lul® o[ #]7]=
] _BSCAN( 8 H|X|h & | ¥y z'ﬂ'l'_-# & | °
—9_ uT ) 9|1 Y} i g6 '_-‘-_ T T O T
A |IF| | @ sz slol=lnja{r]e

B | VT Eécﬂa,?,-iix '_[-'__k Ii_ ¢ Vzhﬂ ’I';I:llla v
C | FF ez | @] %] i | 1 _E .-’/4__3 IFom|e "
D |cR - =-uF].m 1_7¥‘; =1 o ¢
E |so s || A n|~ &% |«|d] 8| N|e|"
;:775; 7 / ? 0| _| o A | F » | L B
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Epson National Character Sets

Decimal value

ESCR n | Language 35 36 38 64 79 91 92 93 94 95 96 105123124125126
00H | American # & & @ 0 1 \ ) - £ ¢ 1 3 =
01H |French £ S & a0 ¢ o i & &
02H |German # 5 8 5 0 &6 0 _ ioa 8 ot B
03H |British £ 5 & @0 [\ 1 & _ " BT
04H |DanishI 4§ &8 @ 0 B O A _ i ® o a -~
05H |Swedishl # v & E 0 A 6 A _ @8 i & & & n
06H |Italian # 5 & @0 | & _ % ia d @& 1
07H |Spanish1 > s & 8 0 I R & _ i 5} =
08H |Japanese # 8 & 8 0 [ ¥ ] 0 _ i1} -
09H |Norwegian # o & E 0 2 @ A O _ é i 2 o oY
0AH |Danish Il # § & E 0 B2 @ A U _ é i 2 o & U
OBH |SpanishIl ¥ 5 8 40 1 N & & _ i1 6 G
0CH |Latin-American | 4 ¢ & & 0 1 R ¢ & _ i i A &
0D H | French-Canadian| S @ 4 @ 84 ¢ & 1 1 8 i é 1 &
OEH |Dutch $ & e 0 ! R Fo
OFH |Swedish Il # &8 &8 B 0 A O A O _ &6 1 a & 4 1
10H |Swedish 11 § ¢ & £ 0 A G A O _ & i & & & @
11H |Swedish IV §$ = & E 0 A O 4 _ é i & & a
12H | Turkish g 5 5 80 8 0 ¢ _ g +dE 06T
13H |Swiss [ £ 4 & o0 4 & & " -~ i a & a "
14H |Swiss Il £ 5 & § 0 &6 &8 & _ i o4 6 0 é
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National Character Sets / Code Pages

Epson Italic Epson Graphics

n| ESCtNUL ESCt SOH

0| American American

1| French French

2| German German

3| British British

4| Danish 1 Danish 1

5| Swedish Swedish I

6| ltalian Italian

7| Spanish 1 Code Page Cyrillic

8| Japanese Japanese

9| Norwegian Norwegian
10| Danish II Danish I1
11| Spanish IT Spanish II
12| Latin American Latin American
13| French Canadian French Canadian
14| Dutch Dutch
15| Swedish II Swedish 11
16 | Swedish 111 Swedish I11
17 | Swedish IV Swedish IV
18 | Turkish Turkish
19| Swiss 1 Swiss [
20| Swiss I1 Swiss 11
21| Code Page Cyrillic Code Page Cyrillic
22| Code Page Polska Mazovia Code Page Polska Mazovia
23| Code Page Polska PC Latin 2 Code Page Polska PC Latin 2
24 | Code Page Serbo Croatic I Code Page Serbo Croatic I
25| Code Page Serbo Croatic Il Code Page Serbo Croatic 11
26 | Code Page Multilingual 850 Code Page Multilingual 850
27 | Code Page Norway 865 Code Page Norway 865
28 | Code Page Portugal 860 Code Page Portugal 860
29| Code Page Turkey Code Page Turkey
38 | Code Page Greek 437 Code Page Greek 437
39 | Code Page Greek 928 Code Page Greek 928
40 | Code Page Greek 851 Code Page Greek 851
42| Code Page ECMA 94 Code Page ECMA 94
43 | Code Page Canada French Code Page Canada French
44 | Reserved for Code Page 855 Cyrilic ] Reserved for Code Page 855 Cyrilic |
45 | Reserved for Code Page 866 Cyrillic I | Reserved for Code Page 866 Cyrillic I
46 | Reserved for Code Page 852 East Europe | Reserved for Code Page 852 East Europe
47 | Reserved Reserved
48 | Reserved Reserved
49 | Reserved for Windows East Europe Reserved for Windows East Europe
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Epson Print Unassigned Codes (selected by ESC I)

Decimal Decimal

0 a 128 a

1 é 129 é
2 i} 130 it

3 4] 131 i}
4 i 132 1

5 0 133 0
6 £ 134 £
7 BEL 135 BEL
8 BS 136 BS
9 HT 137 HT
10 LF 138 LF
11 VT 139 VT
12 FF 140 FF
13 CR 141 CR
14 50 142 SO
15 Sl 143 SI
16 § 144 §
17 2 145 8
18 DC2 146 DC2
19 DC3 147 DC3
20 DC4 148 DC4
21 o 149 a
22 150
23 A 151 A
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Decimal Decimal

24 CAN 152 CAN
25 i 153 b
26 A 154 A
27 ESC 155 ESC
28 i 156

29 E 157 E
30 é 158 é

Code Expansion Area for Epson Normal Character Set
(ESC t NUL ESC 6)

Dec. Dec. Dec. Dec.
code code code code

128 a 137 N 146 £ 155 ¢
129 é 138 i 147 @ 156 ii
130 I 139 o 148 @ 157 E
131 0 140 Pt 149 o 158 é
132 i 141 A 150 2 159 ¥
133 0 142 d 151 A 255

134 £ 143 ¢ 152

135 i 144 § 153 i

136 J 145 B 154 i
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Code Expansion Area for Epson Normal Character Set
(ESC t SOH ESC 6)

Dec. Dec. Dec. Dec.

code code code code
128 < 137 & 146 £ 155 ¢
129 u 138 e 147 6 156
130 é 139 1 148 8] 157 ¥
131 a 140 i 149 0 158 Pt
132 a 141 i 150 a 159 I
133 a 142 A 151 i 255
134 a 143 A 152
135 < 144 E 153
136 e 145 ® 154 u
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Code Page 850 (Multilingual)

0123|4567 9|a[B|c|D|E|F
: e =] 2le 8]s Bl e]5]-
1 |DC1l J;Q'a q m|1‘lgl_ Dlﬂ %
2 chz B B|(R|b|r E 6i§1' ﬁiﬁ =
_3 Dc3| # c|8|ec|s slal|l |} |B|O|%
74 [bca| § D|T|d|t sla|d1|—|2]|s 9
5 [ % E|U|le|u o | N | A |+ |2 |0 8
_6 & ﬂv‘f v a|*|ala ¢ u .
7 | sEL ' G‘W.g w al*a|K|2!lp]|,
787 BS |CAN| ( B X' h x ?-“ e|Lk|if p| "
9 |HT ) Ty 4 y 6 e | al|lf Jd] g
Alee| [#]s|als|s gl -|njafrlel-]
_B_ ESC| + R‘[ k _{— rai'é (3w | B|o|?
C |FF , L‘\ 11 glw|d|F m|g|?
D |cr - 7M|] m )} ai, ¢ | =1 |¢]|?
g B |
E"so N{A e X “|¥—4-,- T | =] =
Flas| [s]e]o] [o]afa]s]-]q]a]"]
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Code Page 865 (Norwegian)

T 0\172|3|4 5 78 9/A[B|[C|D E|F
0- 0o @ p plc|E|a| L{ll o=
1 pcl| ! | 1|a|aq gla|e|s|2|L]7 ] 8]z
2 Ibcz| * |2 | = | = ‘rié:mi.é:ﬁ T (r|r]>]
3 DCBI# 3|c|s ‘_- aﬁ‘ﬁ I} L n‘s_
74- ﬂ$i4 D T tlal|slali|=[k|lz] (]
75 ' % 5|E|U ‘u a|o | W 4 1-_Fia )|
6 & 6| F |V v & a s 4 [E T ul o+
Ears "17 G|wlg |wl e |ale M |IF#|c]|=]
_s BSCAN(T‘B;X x‘é yit'.:l 8 #‘d; .
Fg HT A)__sllﬂy‘ 'yf'é!o - %IIFWJTB—-
A |LF Jel:lalz z e't'i‘- L rjel -
B ‘E5<J+ ,-ix-‘—[ {iizlb ﬂ‘lr'l‘ﬁ_h
¢ |er| T, o izt lzle|%|d|F . minﬁ
D |cr - | = ML] r}iﬂ7i;i1} = |1 ¢|2_
[ E ;~—> N | A -‘i pt | ¢ [l e
_F S1 './__9770]__ ol f %1 L r\_y
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Code Page 860 (Portugese)

1123|4567 9 AlB C D/ E F
o|le P E a BEoL oW 06‘5
1 Dot '!1 AlQ a|g A i.%l_ T ;—i
. b2l "2 |B|R|B| T g6 8 T |T 1|2
3 pe3 # |3/ c|s|c!s a6 |1 |F L =<
r4 pc4l $| 4| D |T|d ¢t sla|d|=|E[z]C
5 k(5|2 |u|e|u s 8 4 + F o J
6 sl6 F v NE v aa 4k [T]pl=
BEL 96 | wWg | w slelm k|4 z] =]
7; Bscaw (| 8 H| X|h x- e |k |+| @
9 |HT| Yo 1T Y|iy 6 o A F J e -
A |LF * J|2z |3 |z g = II..£ r Q}
B |vrlEscl + | |R|[|%x| (| ¢ % 77T B 5 v
C |FF| , <‘L N 1] £ | % |d I'F.i s |
D CRI -l= M 1 |m 1} ol A =‘I_¢ ?
E |so > N}"‘In ~ |« =l e | ™
F |sI ‘/ ? o|_;o:oi 6 | » -|.£. N
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Code Page Turkish

5?37“0!1}2\3:4 5!6 7}8 9 A BIC'D‘E ¥
0 ol@|p| |plc|&|a|H|L|L|a|l=
1| focaf t]1lalo|ala|e|=|s|g|L]7|8]2
72 TD_Cz"ZBRblréslélg‘TTl'l"z
737 pc3| # | 3|c|s|c|alals|u I} L|r]<
4| lpcafs]a plrzlale|als a1 |- ||zl
5 .T%szuie_u';rb i‘zﬁ“— Flo|l
6 -&GTV‘E v ala c4lll=“f p{:
7 |z _'|7;4ng w q:IA|u|§J‘T].!”."H'1:|=
8 |Bs|can| ( alx nlx|elt 5:1[& #J\_#
9 || |a|o|r|¥ in & .6 -‘ili_l J
A |LF * Jglz|3 zle @ -JIIIAL‘I’ Q’.
B \ESC+ ;lx:[ k {1i,¢‘]& 77 B 5 |
el (L l< v s e|%]alFa w“T
_D CR\ - = M 1 m }ix ¥Ii.‘ul=4l ¢”‘_
_E so| | > N““ n -‘A 5 | « J]?I__e <]
2 SI\ ‘AEEE: . oO‘i s[»l']_|£‘.‘f‘~ ]
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Code Page 928 (Greek)

B 0|1 234 6|7|8|9|A/B|C D|E|F
0 0;@\ P ¢ |E e oY |x
1 ‘DCl\'|l A a | g |i|&a|°‘“ = A a | p
2 ocz2| v | 2 | B b!r (2|’ |* B B s
3 iDca#\t 3ic c| s|&a|6 |8 |T Eiy o
4 Dca| $ | 4 | D | a t|laljsa| | “|A T.c‘i T
5 %5 | & | e u|a|bd ~E|Y|€e|v
6 &6 |F t|v alali|alz]o o
7 | BEL 176 g |w | g|la |8 H|X |l ¥
8 |BscaN| (| 8| H h| x| & ¥ E |6 | Y| Y v
9 HT“ )y 9| I ily| e 06 e | H]|I sz ®
A |LF * aJ | jl=z & | U I|K I k|t
B |vT|ESC| + | & | K| k| £ | X ¢.<< » | A|¥ A0
K= FF| l, < | L L| 1| % _E - |0 M:ﬁ_i_,u_d_
D |er| [=|=|x m|y |1 ¥| |%|N|&|v|ow
E |30 1 - [ m| = A ome Yy E R E @
F |81 W/r'> o ]oioé;i—ngo t|o
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Code Page 851 (Greek)

i o|1(2/3]4[5|6|7[8[9]A|B|C|D[E|F
0 \ ojlelP| |p|e|T]1 LIT L -
_1 pell 1 :T_Q a|lq|i !1*1%1.‘(_:1_(4;
ﬁ2 bcz| 2-_BRb3.;!é oloig T|¢ ﬁl_u
T DCBT# 3|c|s cjs a -c‘:iu | F‘X qT
477 Dc-f;isi 4| D|7T dlt alélA|T_—_.‘-[-’77x';
5| | [a|s|=|u|elulale|n|x|t|a]als]
_6 ‘& 671?__V‘f|v|’Aﬁl"A\l'Ia;‘7ly
_7 BEL, .‘T_i,w g‘w‘q'_uAMP,B\v._—
8 |mslean| (|8 B |x|/h|x|& |9 E NlE yi.’._f;
== P i -
_9 HT y|le x|y iﬁuy__e77012|4|‘fl_' J o |
A |1F * J |z |1 zéuH:II‘é_ r:r\cu
B vt lESc| + ;IK__[likl{_ll‘allfz"Tl 1r‘l7pj
_C FF ., <{L \]: T?ejagj“ﬁaio
7D CR | - =!M:].jﬁ]7‘3\é !‘E‘=L6Iglz
75 50,4. >‘1N A:[~ Airj «IO.H::‘E T'T
1 51 | /|2 oi_ oOI'Hil» 'l.z—‘li_li_i
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Code Page 437 (Greek)

01 2]3]4]5] 8/9/a|B/C|D[E|F
0 o|le|er APt |[E LI o=
1 pel| tlalala| j13>:n<.§ L7 |&| &
2 Ipc2| " 23‘3 T | T\ A 8| T|T|e¢|=2
3 _.DC3#|3 cis AY.p I} an <
4 _Dc4$!4 n"r E|®o|v |1 | =] klt]| T
5 | % | s E U z|x|e|d |+ Fl¢ Ji
76 & & ﬁ\v Hiw|lodl B T|e| =
7 |mm, !'ié G W 6 lalx|T I #|v -
8 |Bs|can| (| 8 | H | X Tloa|lp |3 L|F v

9 |HT ‘)“9 Ty K|B|lo|3dl|lF Jd)‘-
A |uF * Tz | Alylg | jd || Q

B |[vrlesel + | ; x| M &1 ﬂ'l_rlifs V
C[er| |+ |<|B|N N oeg|v d|F m|e =
D CR‘ - =M E e M |=0]¢]|"
E |so > N | A O|n XJ:I F e -
F |s1] /12 0] _ Hﬂ‘r\y.‘q-l_—l'm
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Code Page Cyrillic

@ 0 12(3|4(5(6|7|8[9|A|B|C|DE
= | ‘°‘@ ok il ‘Llﬂ\p
17 D;"l‘h an‘Clﬁ %L|1_"c ¢
2 DC2“‘2}B b rB|TT‘B §T1T!T/
3 nc3| # 3 |c c s T y:T LIF L]y |
4 DC4$i4D ale|A|@|a|1|— k||
5 x| 5| & e uw|E[X|e|d|+|F|x

< ﬁ‘ J L
6 J }als F £ v )K'H\LHC -||IP T|o|=
7 | ; 7 e g‘w3 qr3‘“."_.|+.‘”(_
8 BSCAN](‘8|H hIxHH.[H I Lk |# | m|1
9 [ur |) |9 1 sy mjma AF L L
A |LF * | @ jIzK'bx NE R NE "
B |vr|Escl+ | ;| K k\{‘["l I:I‘n ﬂﬁ?.m‘i
c |eel |, |<|1 1] [M|B (s A ¥ m]s]
D |cr - =M m‘}}HS‘H‘JJ‘-'lan
E |so > N n ‘\O IO|0‘|J# llm
Pl [e[efo] [olofnfa[a]1]£]"]s
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Code Page Polska Mazovia

|
o I +l _ Al Vi = | = I u o . = | e .
f3 3| o _ — I © 4| v | B | @ O w H] e | w C
i) = | Ik | E P = |-l | |= | |H |1 L. | . H = ™ B
R : |
Ol |l || 1 [ s =2 e (2 s (2 |0 aF | A
M (W (g | — | — || = ™ |F = | F | |3 ™ —
< |wm | w0 0|8 | B _ ™ = B L - . - ¥ A
fo) I ] 0| W | @ | B W 0| D] o W oMo |
[>'a) U s R0] «d (] «d @ 44 @ 0 @ e ¢« 0 g o
- T I - T A - T T el e ||
Ne} ‘ ] Q o] kel ] W | [o)] e - ™ & — B =] [¢]
Ly =" [} :4 (9] , = =] > 2 " ™ N — -~ — < |
= 7 = ———i
+ | & | « m o (a] M| = O ®m H | b | M Al 8 = o
(<o) o — o~ m < ” wn w0 o~ © o N v ] A o
o - = ETS o 3° 3 - ~ —~ x + - 1 ~
— & P <t m Tl N h
— v ol v| v C 0
e | A - | U N N
= w| o= e B m x| o .
= Bl o|lz| A > m|l ol al| a
o |l = |N|m®m | || w|N|o| o | €| @2 | U 0|\ K
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Code Page Polska PC Latin 2

B 0| 1|23 4|5}6 7|8|9]|a|B|C|[D|E|F
0 | olelp| plecl|B| & rLll a| =
E bet| 1| 1 A-|Q a q.—ﬁiami ZIL|T| B =
72 DC2|'N2 B|RIDb |~ é_rmia § T T r| 2
3 DL:3#_CT_C Slc|s|d|86|4d I'|; L|=z| s
= | L | i i [ |

4 !DC4$ 4|p|w aleclalslall|- I=‘Zl
75 i % | 5| E| U|lelula blq{=| +-TF‘GJ
67 __&‘76'1'-‘ viEgl v el al® i=‘ﬂ- uti
0 }SEL '_7 e W—.g w gl §]|° TI.II-Al'hl 'EﬁT
8 BS/cAN| ( | 8 |H | X |h|x ?;_E JILF o
9 H't" yle |z Y_i_y & '}e.la'IIT; d| & -
Al [o]:lalz|s|z|s]|el-n|alrla

7B VTESC+_. K| kk{;l ¢z TIT:I v
C |FF | < LITQMTI‘iJ; | |"’Il o | B
7D cr| |- = M‘]hm ylg el U =-‘I o 2
7E 80 >| N| A |n iﬁ Pt | « |d |3 7I+ €| "
_F SI /1 2lo|_leold t‘:f » {T;l;ﬁ
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Code Page Serbo Croatic I

T’o\11234i5|617'8 9|alB|C|D|E|F
0 B | o ﬁlPipCE.é LI|d|e|=
1 DClll:.A-Q a.q u.ai%LW_'.Bt
2 DC?.? "_2_ B|R|b|r é-rm s BTIT|r|2
e 3CScrs&5ﬁ||F L= <
4 IDc4| $ 4DTd.ta¢':7'>:ﬁ\1|—‘|'-.‘-zr
_5 .9;I}§|E0eu&6ﬁ1.+'-f=ﬁji
r76 I&i;;Fvaaﬁ « Al l:.n:lp +
7 |BEL M(?GWgw<;‘ﬁ e | T II‘[+I'T=
f8 BS\CAN‘r(iE Hlxhx:é’? : :1‘LL.‘;I¢ o |
e N B e e ! ’ - ! B =
9 |[ar ) 9.IYiy|e‘\6--. Al | ] &l =
-_A LF * .szz‘é_ii‘l-ruﬁlr_.ﬂ

B |vrlescl+ | : | % |5 |k |8 |2|¢|% 7|7 0| 5]|J
| C |rr NPIEAE YT AL i‘_ﬁ w d Fle|e "_
D |cr l=|=|®|[1|m|&|i|¥|;|0/=|0|0]"
E |so I. >;‘N\* nE;.ﬂ_!Pt« 4 aF ble °
K 51} /?}O_ooi_‘f‘»l]ﬁlig
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Code Page Serbo Croatic 11

B o|1/2(3|4a]5[6]7]8/9alB][Cc[D[E[F
0 o|@|p | p ¢l Ele& (LIl | e =
1 peif 1] 1 Alz‘a e 8| |i|lZ L|T|p =
2 pcz2| " | 2 Bw;;b rieix d §T1_T r =z
3 bc3# 3 c!ch sTcun‘[s|l-|-|lL‘n.s
1 : 1‘ 1

4 Dcd| $ (a4 |D|r|(aleclals|da(1|— |kl Z|]
5 %5 EIU“e u ﬂ-‘o ﬁ‘=11+: Flo|J
6 & | 6 Fiiv_urf v é}s 24|k fl';pi;
K BEL vl e W‘; w ¢l o g -H- ;7;
8 |psican| (| 8 erih x éijfri=|lE ¥ o] ®
9 P-ITI ) | 9 71-‘? § ;r 2|6 | - _:1'| F|d e -
A |LF * 7sz z |e |G|~ |4 rin.

_B VT [ESC| + ;‘,,K.,[F (]2 e | ﬂ_?}l 8-\_
C |eF| |.|<|m v 1] ] e el |d|Flm|le|n
D |cr| - =Ju\] mi}'li¥ll‘l|\=l mf;
E so: i >‘N "_-n‘—— AR «J‘f.'; e | *
F |s1 /| ? 0—_iofoij’ w| F| | ||

Character Tables B - 39




Code Page ECMA 94

012 6|7|8|9|alB|c|D|E|F

0 *|p ¢ | E c|A|D a &

1 pell 1 a q i | &= ; + | A ﬁ’;’. ::

27 Dez| - b | r | é | ®|e¢|?|A|o|a i7

3 De3| # |s|e|s a6 || |A|0 & (‘)—

4 Dc4is 4 t | & |8 |m=m K648

5 ; I% _e. u | a|o6 | ¥ |p|A| B 4|8

6 | ‘ & v é';’i ! 9 | & 6 a | &

-7 BEL ‘ ‘g w ¢glu|§8|" ¢ x|¢ _+_

8 BS (CAN| ( h | x & | ¥ : E © & ra_

9 |HT ) iy & 8 é Pl e T e |a

A |LF| * i =z & | @0 s | o E U e |u

[ B |vr|gsd + k| { i|¢|«|»|BE O & a
C |rF| ' i 1 slelal®nlz 6]1la

D |cr| - i m |} i ¥ | - || ¥ |4 yg

7E so‘i } n:" Alp|l®|%w T | p|i|P
F |isT / o‘o'g £l |&| ¢t |®&]|14 y

B — 40 Character Tables




Hex/Decimal Conversion Table

0|1|2\3‘4 sl6/7 89 A Blc D E|F
i ] | 14 |

0 | 0|16 32 48|64 so 9 | 112|128 144|160, 176 192|208 224|240
o lalelele s el
1 | 117|348 97 113129 1451611177 193 209! 225 241
2 |2 34! 50| 66 | 82 98|1!4F30 146 162| 178 194 194L|0 226—':1"
3 |3 1911—(51 67 | 83 99 nsﬁm 163 179‘||9 1|| 227|243
4 4 }20‘ zﬁl i”tS 84 ‘ 100 II6 m 148 164 180 % 212 228 244
e gl 58 A
5 5 21 | 37 -ﬁg ss lOI - 133 149 165 181 |9 131229 245
6 |6 h3 54 \70'86 101\113 134 150 166 |s;r19+214 230%46

| 7 | 723|309 ]55|7 | 37 10% 119135 m‘lm 183 199 215| 231|247
| 8 |8 74|ﬂ56| 72 88 120 l36r52 Iﬁ184|?ﬂ( 16 232248
| 9 |9 zs}ﬂ 57| 73 89|1os m 137 153 I69 185/201 217 233 249
A 10! 26|42 74 90 | 106, m i 154 |70 186/ 202 218 234|250
B 7,[_ gu_‘_ |, _* _'_ === 1_1_
B |1 27 4359 75 0 |1m 123 139|155 171 187|703 219|235 251
€5 e P
C |12|28 |44 \ 60 76 92 Ims 124 140 172 188|204 _zo 236|252
B |32 fﬂrm 77%3 .109 125 | 173 139 205 12371253
E 14| 30 | 46 e.zT?a \94 110126 142|158 174 190 206 niﬂas 254
F |15 31 \47 63\79{95 11|\177\143I159L75\tﬁ _3I239E5
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NOTE: This table converts hexadecimal values to decimal.

Example: Value A8 in hexadecimal; follow column A down until it intersects row 8.

The decimal value is 168.

Character Tables B — 41






Appendix C

Interfacing

This appendix will help you to make a SHIELDED interface cable
that connects your printer to your computer. This requires some
knowledge of electronics (signals, wiring, soldering and crimping)
to be designed properly. If you are not technically oriented, we
recommend that you purchase a SHIELDED interface cable from
your dealer.
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Parallel Interfacing

The printer requires a Centronics-equivalent parallel cable with
the following:

¢ Amphenol 57-30360 or AMP 552274-1 plug (or equivalent)
with 36 pins.

* AMP 552073-1 (or equivalent) cover.

¢ Beldon (or equivalent) SHIELDED cable with twisted pair
conductors. It cannot exceed 1.8 Metres in length and must
be UL and CSA approved. The Cable MUST be shielded.

Pin description

Pin No. | Signal Name Direction Description

1 DATASTROBE To printer When this signal changes from
low to high level, input data is
sampled

2 DATABIT 1 To printer Input data lines. The high level
represents 1, and the low level

3 DATABIT 2 represents 0

4 DATABIT 3

5 DATABIT 4

6 DATABIT 5

7 DATABIT 6

8 DATABIT 7

9 DATABIT 8

10 ACKNOWLEDGE | From Printer The low level of this signal
indicates completion of data
input or function operation
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Pin No.

Signal Name

Direction

Description

11 BUSY From Printer The high level of this signal
indicates the printer cannot
receive data.

The low level of this signal
indicates that the printer is ready
for receiving data

12 PAPER END From Printer | The high level of this signal
indicates that the paper end has
been detected

13 SELECT From Printer | The high level of this signal\
indicates that the printer is in the
select (online) state

14 AUTOFEED To Printer In Epson mode, the low level of this
signal activates the Auto-line feed

16,33 | OV — Signal ground

17 CHASSIS GROUND| — Frame ground

18* +5V From Printer + 5V supply (50mA, maximum)

19to | OV Twisted pair return for pins 1 to 11

30

31 INPUT PRIME To Printer When the signal goes to low
level, printer controller is initialised.
The low level should be held for
more than 0.5 ms

32 FAULT From Printer When the paper end is detected,
this signal changes from high to low
level

36 SELECT-IN To Printer The high level of this signal
indicates that the printer can only
be selected and deselected using
the DC1 and DC3 control codes

15,34,35 | — — Unused

* Pin 18 is controlled by menu setting.
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Timing
PARALLEL DATA _,—I__[l

(DATA BIT 1 to 8) m;ﬁ‘)—’ " ® e 1.0us (MIN)
DATA STROBE L] L

- - 1 o 500us >l Ops (MINY
Oto 0.5us—» =

BUSY &~ — S |
L 100us _j ‘
—»«—— Oto0.5us

ACKNOWLEDGE :
i L

= «—2104us

Note: The minimum value of TB (busy-on time) is 20 ms, and the maximum value
is the time spent for printing, carriage return, and line feed.

Signal levels
Low level: 0.0 Vto 0.8 V
High level: +24 Vto 5.0V
Circuit

(1) Receiver

R: 3.3 K} (Data1 ~ Data 8
R: 1 KQ (I-PRIME)
R: 5

+5V 100 (STB)

(2) Driver

3.3 KQ

(Open Collector)
+5V
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Serial Interfacing (RS-232C)

To construct a cable for an RS-232C serial configuration, you will
need:

* DB25P equivalent 25-pin plug, shell equivalent to DB-C2-]9.

* Beldon (or equivalent) SHIELDED cable with twisted pair
conductors. Must be UL and CSA approved. The cable MUST
be shielded.

* The printer has a 25-pin DB-255 receptacle.

Pin description

Pin No. |Signal Sym. |Direction Description

1 FRAME GROUND |FG — Connected to printer
frame (frame ground)

r

TRANSMITTED D From Printer | Serial data signal

DATA transmitted from printer
3 RECEIVED DATA |RD To Printer Serial data signal
received by printer
4 REQUEST TO RTS From printer | Signal to indicate that
(Note 1) |SEND the printer is not ready

for receiving data in
Ready/Busy protocol

6 DATA SET READY |[DSR  |To printer Signal to notify printer
(Note 2) that transmitter is ready
for transmission.
Printer receives data
after confirming this
signal as a HIGH

7 SIGNAL GROUND |5G — Signal ground
11 SUPERVISORY SSD From printer | Signal to indicate that the
SEND DATA printer is not ready for

receiving data in
Ready/Busy protocol
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Pin No. |Signal Sym. |Direction Description
20 DATA TERMINAL |DTR  [From printer | Signal to indicate that
(Note 1) |READY the printer is not ready
for receiving data in
Ready/Busy protocol
58 — — — Unused
to 10,
12to 19
21to 25
Notes:

1. 55D signal output can be selected between pins 4, 11, 20 by menu.
2. DSR signal valid /invalid can be set by menu.

Signal Levels

RS-232C interface signal levels are as specified below, and meet

the EIA standard RS-232C.

-15 to -3V: LOW = OFF = LOGIC “1”
+15 to +3V: HIGH = ON = LOGIC “0”

Circuit

(1) Driver

OUTPUT

SN75188 or equivalent
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(2) Receiver

SN75189 or equivalent

r———-—--7 i
|
INPUT . — OUTPUT
| E [
e e o - —— 4

/ +3V +12V
-3V
INPUT ———. —-12V
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Menu Selections for Serial Interfacing (RS-232C)

Chapter 1 explains how to use your printer’s Menu Select mode.
If you are using the serial interface, set the following Menu Select
options according to your computer’s interface requirements.

Printout

Action

PARITY

SERIAL DATA

7/8 BITS

PROTOCOL

DIACGNOSTIC TEST

BUSY LINE

BAUD RATE

DSR SIGNAL

Does your system use ODD or EVEN parity?
ODD parity—select ODD

EVEN parity—select EVEN

NONE—select NONE

Does your system use 7- or 8-bit format?
7-bit format—select 7
8-bit format—select 8

What protocol does your system use?
Ready-Busy protocol—select READY /BUSY
XON /XOFF protocol—select XON /XOFF

Do you want to perform a diagnostic test?
Yes—select YES
Normal operation—select NO

Which line will your system use to recognise a busy signal?
SSD -9V—select SSD-

SSD +9V—select SSD+

DTR -9V—select DTR

RTS -9V—select RTS

What baud rate does your system use?
19200 baud—select 19.2
9600 baud—select 9.6
4800 baud—select 4.8
2400 baud—select 2.4
1200 baud—select 1.2
600 baud—select 0.6
300 baud—select 0.3

How does your system handle the Data Signal Ready signal?
Valid—Select VALID
Invalid—Select INVALID
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200ms—select 0.2
1 second—select 1

Printout Action

DTR SIGNAL When is the DTR signal required?
When printer is selected—choose READY ON SELECT
When printer is turned ON—choose READY ON POWER
up

BUSY TIME What is the length of a busy signal?

Once you have set the menu, make a printout of it for future

reference.

Local tests

Serial interface

After you have configured an interface cable for your computer
and printer, you may want to spend a few extra minutes making
a test connector. This test connector can be used to monitor the
operation of the interface. Simply follow these instructions.

Jumper the following pins:

Canon DB-255
or equivalent

IEREEERY

FF EF EF

RS-232C

Place the printer in the circuit test mode by specifying Y in

response to the menu item DIAG TEST.
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Now you can run the local test.

1. Plug the test connector into the serial interface receptacle.

2. Turn the printer ON. The serial interface will check the
memory function of the printer's message buffer, the interface
driver and the receiver circuit, and then print all the
characters in a test pattern.

3. This test button can be stopped only by turning the printer
OFF or pressing the SELECT button.

4. The test produces the following:

® The printer prints this message: LOOP TEST
e The message buffer size is printed.

e The printer checks the memory function of the message
buffer, then prints OK if the memory check is good, or BAD
if the memory check is faulty.

e The signal logic is checked, and if this is faulty, BAD is also
printed.

e Hexadecimalcharacters from20to7F are transmitted through
the TD (Transmit Data) line, and received through the RD
(Receive Data) line, then written to the message buffer. The
above stored data is then printed.

® This process repeats until the printer is turned OFF or until
you press the SELECT button.

Note: If BAD is printed, call your dealer for assistance.
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Communication procedures

Two types of communication procedure for RS-232C serial inter-
faces can be selected via the menu. These procedures or protocols
are briefly described below.

Ready/busy protocol

The busy signal turns on when the space in the interface buffer
becomes less than 256 bytes. The busy signal turns off (becomes
Ready) after 200 ms or 1 second has passed if the recovery has
occurred within 200 ms or 1 second. If the timing of recovery
exceeds 200 ms or 1 second, the busy signal turns off (becomes
Ready) immediately after the recovery has occurred.

XON/XOFF protocol

This protocol uses the ASCII characters DC3 (decimal 19) and DC1
(decimal 17) as follows. The DC3 will be sent to the transmission
sideimmediately after the room in the interface buffer has become
less than 256 bytes to inform that receiving is impossible.

The transmission of DC3 stops when the data receiving has
stopped. If the timing of recovery of 256 bytes is within 200 ms or
1 second after DC3is sent, DC1 will be sent 200 ms or 1 second after
the recovery to inform that receiving is possible again.

If the timing of recovery exceeds 200 ms or 1 second, the DC1 is
sent immediately after the recovery has occurred.

200 ms or 1 second busy time for both protocols can be selected by
menu.
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Appendix D

Specifications

Printing Mechanism
Printing method
Print head

Print head life

Performance

Printing Speeds
High Speed Draft (HSD)
Utility

Matrix (H x V)

Characters per line
10 cpi
12 cpi
15 cpi
17.1 cpi

20 cpi

Characters per inch
NLQ, Utility
HSD

Graphics resolution
Vertical
Horizontal

Paper slew rate
Single part forms
Multiple part forms

Printing Characteristics
Resident Fonts

Resident bar code format

Near Letter Quality (NLQ)

Dot matrix
9 pins
200 million characters

550 cps
417 cps
104 cps

HSD Utility NLQ
7x9 9x9 17 x 17

1, 20 and Proportional
1,20

72,144 dpi
60, 72, 80, 90, 120, 144, 240 and 288 dpi

10 inches per second
8 or 6 inches per second (depends on thickness)

High Speed Draft
Utility

Courier (NLQ mode)
Gothic (NLQ mode)

Code 3 of 9

Uurc A

UPCE

EAN 8

EAN 13
Interleaved 2 of 5
Codel28

Post Net Barcode
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Printing buffer

Emulation
Standard

Optional

Paper Handling
Paper Feed

Number of copies

Paper thickness
Rear feed
Bottom feed

Paper weight
Cut sheet
Continuous

Continuous paper width

Operating conditions
Operation Temperature

28KB maximum (selectable by menu operation)

IBM Proprinter XL/Epson FX 850 co-resident
OKI Microline 321/OKI Pacemark 2410 co-resident

Top with automatic single sheet feeding
Top with optional cut sheet feeder

Rear with push tractor

Bottom with optional pull tractor

Bottom with optional bottom power tractor

Original + 7 copies maximum (carbonless)
Original + 5 copies maximum (interleaved)

0.014 in (0.36mm) maximum
0.020 in (0.51mm) maximum

14 to 24 1b (53 to 90g/m?)
12 to 24 1b (45 to 90 g/m?) - Single part
9 to 12 1b (38 to 45 g/m?) - Multiple part

3 to 16 inches (76 to 406 mm)

5 to 40°C

Humidity 20 to 80% relative humidity without condensation
Storage Temperasture -40 to 70°C
Humidity 5 to 95% relative humidity without condensation
Electrical power supply
Main voltage 230V AC (+6%, -14%)
240V AC (£10%)
Frequency 50/60Hz (£ 2%)
Consumption 220VA when operating
Noise level 58 dBA
Dimensions
Height 180mm
Width 570mm
Depth 417mm
Weight 18kg
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Reliability
MTBF
MTTR
Interface

Accessories

Safety approvals

8000 hours (25% duty cycle)
15 minutes

Centronics parallel and RS-232C serial co-resident

Power bottom tractor feeder unit

Pull tractor kit

Single bin cut sheet feeder
Dual bin cut sheet feeder
Black fabric ribbon

VDE/BSI
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Oki Systems (UK) Limited
550 Dundee Road

Slough Trading Estate
Slough

Berks SL1 4LE

England

Tel: 44 (0) 753 819819

Fax: 44 (0) 753 819899

Oki Systems (Norway) A/S
Hvamsvingen 9

PO Box 174

N-2013 Skjetten

Norway

Tel: 47 (0) 63 89 36 00

Fax: 47 (0) 63 89 36 01

Oki Systems (Ireland) Limited
The Square Industrial Complex
Tallaght

Dublin 24

Ireland

Tel: 353-1-459 8666

Fax: 353-1-459 8840

Oki Systems (Espana)
C/Goya 9

Madrid 28001

Spain

Tel: 34 1 5777336
Fax: 34 1 5762420

Oki Systems (Danmark) a.s.
Park Allé 382

2625 Vallensbak

Denmark

Tel: 45 (0) 43 666500

Fax: 45 (0) 43 666590

EUROPEAN HEAD OFFICE
Oki Europe Limited

Central House

Balfour Road

Hounslow

Middlesex TW3 IHY

England

Tel: 44 (0) 81 577 9000

Fax: 44 (0) 81 572 7444

Oki Systems (Sweden) AB
PO Box 131
Stormbyvaegen

§-163 55 Spanga

Sweden

Tel: 46 (0) 8 7955880

Fax: 46 (0) 8 7956527

Oki Systems (Italia) S.p.A.
Centro Commerciale

“Il Girasole™

Palazzo Cellini — 3.05/B
20084 Lacchiarella (MD)
Italy

Tel: 39 (0) 2 90076410

Fax: 39 (0) 2 9007549

Oki Systems (Holland) b.v.
Kruisweg 765 (PO Box 690)
NL-2132 NG (2130 AR)
Hoofddorp

Holland

Tel: 31 (0) 20 6531531

Fax: 31 (0) 20 6531301

Oki Systems (Deutschland)
GmbH

Hansallee 187

40549 Disseldorf

Germany

Tel: 49 (0) 211 5266-0

Fax: 49 (0) 211 5933-45

EUROPEAN TECH. CENTRE
Oki Europe Limited

750/751 Deal Avenue

Slough Trading Estate

Slough

Berks SL1 4SH

England

Tel: 44 (0) 753 820164

Fax: 44 (0) 753 693797

Oki Systémes (France) S.A.
44-50 Avenue du Général de Gaulle
94240 L"Hay les Roses
France

Tel: 33 (1) 46158000
Fax: 33 (1) 41240040

Oki Europe Limited

Branch Office (Prague)

IBC, Pobrezni 3

186 00 Praha 8

Czech Republic & Slovakia
Tel: 422 232 66 41 (232 66 42)
Fax: 422 232 66 21

Oki Europe Limited
Branch Office (Poland)
UL Grzybowska 80-82
PL-00840 Warsaw
Poland

Tel: 482 661 5407
Fax: 482 661 5451

Oki Europe Limited

Europa Center

Karoly (Tanacs) KRT 11.5A
H-1075 Budapest

Hungary and Romania

Tel: 361 269 7871 (361 269 7873)
Fax: 361 269 7872

OKI DATA CORPORATION
4-11-22 Shibaura

Minato-Ku

Tokyo 108

Japan
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