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This Guide is arranged to help you get your new MICROLINE 320 Elite or 321 Elite printer
set up and running quickly as well as providing you with more detailed information for future
reference. Here is how it is organised:

The first section shows you how to get the printer ready, connect it to your computer, and
how to load paper.

Chapter 2 Operation describes how to control your printer from the front panel, and gives
you some hints on what to do if you are having problems.

In Chapter 3 you will find a few hints and general guidelines on installing and using software
with your printer, as well as some specific information on PC/MS-DOS. You will also find
a few tips on BASIC should you want to write your own programs.

Chapter 4 IBM Compatible Modes Standard Features provides details on all of the
printer’s features and the commands controlling them for both the IBM Proprinter XL and
Graphics Printer emulation. This chapter also identifies those features and commands that
are common to the Epson FX emulation. This chapter will be useful even if you do not do
your own programming, because it contains information regarding the printer’s features
and how to use them.

Chapter 5 IBM Compatible Modes Advanced Features describes how to program
graphics and custom (downloaded) character sets for the IBM modes. These are complex
and time-consuming jobs.

Chapter 6 Epson Compatible Mode Standard Features provides details on the Epson
emulation features and commands that are different from the IBM emulation. These Epson
features and commands are not described in Chapter4.

Chapter 7 Epson Compatible Mode Advanced Features describes how to program
graphics and custom (downloaded) characters in the Epson mode.

There are also a number of appendices at the end of the book containing reference material
on control codes, character sets, interfacing, and product specifications.
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Chapter 1

e

Choose a sturdy table, desk or printer stand to place your printer on when you remove it
fromthe carton. Remove the styrofoam sides—be sure to save all packing materials in case
you need to ship the printer again—and check the box for these contents:

ML320/321 Elite printer
Paper separator

Power cord

Platen knob (fitted)
Ribbon cartridge
Printer Handbook
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Note: Interface cable and paper are sold separately.

If any of these items are missing or damaged, see your dealer for replacement.




























































Chapter 2

The ML320/321’s control panel does more than manipulate paper: it gives you fingertip
command over most of the printing features that affect the look of your documents. You can
change basic features of each document straight from the panel. Using the Menu Select
mode—entered directly from the panel—you can alter the default settings of other
features. (The defaults are those characteristics set automatically when you turn on or
reset the printer.) You can also configure the printer for your system without setting
hard-to-reach switches. -

PRINT UALIT\‘
LINE PARK 107 Q uTL
FEED FED QUIET
ALARM GROUP PRINT ;0 b
oP
POAVER MENU

Button functions

SEL light: When this lightis ON, the printer is selected and ready to receive data from the computer.
When the light is OFF, the printer is deselected and cannot receive data.

When the light is blinking, the printer is in Print Suppress condition and will ignore all data until the
Print Suppress condition is turned off.

SEL Button: Push this button to select or deselect the printer (SEL light is ON or OFF).

ALARM light: This lightindicates either that paper is out or that there is an internal problem requiring
service.

POWER light: This light indicates that the printer is turned on.
















































Chapter 3

This chapter explains the fundamentals of controlling the printer through your computer.
It covers MS-DOS printing commands, the fundamentals of setting up a software package
for use with your printer, and some tips on writing BASIC programs to control your printer.
This information should help you get started, be sure to read your software documentation
carefully for more details.

DOS 2.0 and higher

Most IBM PC and compatible personal computers use PC-DOS or MS-DOS as their
operating system. Although DOS is much more limited in printing capabilities than word
processing or graphics software, there are some commands in DOS that you can use to
control your printer.

DOS commands for printing ASCII text files

PRINT filename
TYPE filename > devicename
COPY filename devicename

If you have used a word processor or other software package to prepare your document,
itis usually easier to use that package's print commands to print it. This is particularly true
if the software lets you control a document's appearance —page length, margins, printing
features, and so on. However, if your software does not control these kinds of features, it
is just as easy to print using DOS commands. Some packages even have a “print to disk”
feature, so you can save the file on a disk in a format that DOS can later read and send to
the printer.

PRINT

PRINT is a background utility that lets you print a file while you are running another
program. Once you have given the command to print your file, you can go on to another
task on your computer, without waiting until printing is finished.

Note: PRINT is nota DOS command but a separate program, so if you want to use it, the file PRINT.COM must
be on one of your disks.

3-1


















Chapter 4

The following chapters explain all the available features that can be changed, starting with
the basic functions for IBM modes (Graphics and Proprinter XL 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 6 and 7. A quick reference
will be supplied at the beginning of Chapter 6 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:

G Indicates a command which works in the Graphics printer mode.

P Commands work in the Proprinter XL mode.

F Commands work in the Epson FX mode.

A complete summary of all the control codes that are available in each mode canbe found
in Appendix A.














































































Chapter 5

Graphics printer mode

Your own custom characters

In addition to the standard 96-character set, the ML320 and ML321 have a separate printer
memory reserved for extra characters you may want to use for special purposes. You can
create and store up to 160 symbols, or design a complete 96-character font.

The memory for the downline loadable character generator (DLL for short) is backed up by
a battery. Stored data is therefore maintained even after the printer is turned off.

Designing characters involves a little bit of work. First, you have to design your character
or symbol as a dot pattern on a matrix. Then you have to translate the pattern into numeric
data the printer can understand. After that you have to assign it to a specific address
location so you know where it is when you need it. Next you have to include it in a program
to load the information into the printer's memory. After you have done all that, you must
save the program in a permanent storage device, such as your computer’s disk system,
so you will have it when you want it. It sounds difficult, but it is easy after you practice.

Designing your character

Each character you design will ultimately be printed in a pattern called a matrix. The matrix
consists of 11 columns, each with 7 rows of dots, so there are a total of 77 dot positions
available for a character.

Important: Please note that not all 77 positions are available for a single character. You cannot place two dots
in the same row in adjoining columns. So, for example, you can place a dot in row 1 of columns 1 and 3 or
columns 2 and 4, but you cannot put dots in row 1 of columns 1 and 2. If you accidentally enter dots on the same
row of adjacent columns, the second dot will not be printed.

Now it is time to map out your character. After you do that, you are ready to convert your
matrix into data the printer understands. We will design a simple character as an example.


































































Chapter 6

Epson FX Mode Standard Fea'tu'res 2o

This chapter gives you the commands that you will need to control the printing features if
you have selected the Epson FX mode 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 ESC E/F
Enhanced ESC G/H
Super/subscripts ESC S/T
Underlining ESC -

Form length ESCC

FF FF

6/8 LPI ESC 2/0
Line spacing ESC A/J/3
Skip over perforation ESC O/N
HTABS HT/ESC D
VTABS ESC B/VT
CR CR

LF LF

Paper out on/off ESC 8/9
Clear buffer CAN
Uni/bidirectional print ESC U
Unidirectional (1 line) ESC <
Backspace BS

Print suppress off DC1

Cut Sheet Feeder ESC EM 1/R/1/2
Graphics ESC K/L/Y/Z
15 CPI ESCg

















































Chapter 7

Epson FX Mode Advanced Features

Downline Loadable Character Generator (DLL)

e o g L asch | “Docimal | Hexadecimal | tbilty
| Copy ROM to DLL RAM 27580 ' 1B3A 00 ESC:NUL |F
| n =0 Copy Courier font no n 00 n NUL
| n=1 Copy Sans Serif Font _ )

Load character into DLL ESC & NUL 27380 1B 26 00 E__.
| Designate Uity DLL_ ESC % SOH | 27371 1B2501 |F

...... = e ]

| Designate normal character generator ESC & NUL 27370 1B 2500 F

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$(27);“.";CHR$(0);CHR$(n);CHR$(0) Copy ROM to DLL RAM
CHR$(27);“&";CHR$(0): Load DLL character generator

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

CHR$(c0); . . . .CHR$(c10n); DLL character data
CHR$(27);*%";CHR$(1); Select DLL mode
CHR$(27);"%";CHR$(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 : NUL n NUL 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). The typeface that is
downloaded is the one which all characters will be printed in whenever the DLL is selected.
So, 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.
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Appendix A

P = Proprinter XL Mode G = Graphics printer Mode F = Epson FX Mode

Automatic line feed

Auto LF OF ESC50 27 53 48 1B 35 30 P
Auto LF ON (LF aftereach CR) | ESC51 27 53 49 1B 35 31 P
Backspace
Backspace BS 8 08 P
Carriage return
Carriage return CR 13 0D PG
Character sets
IBM Character set | ESC 7 27 55 1B 37 PG
IBM Character set Il ESC6 27 54 1B 36 PG
International character set ESC!n 27 33n 1iB21n PG
Select code page ESC[TENQ 27 91 84 1B5B5405 |[PG
NUL NUL NUL 5000 00 00 00 n1
n1 n2 NUL nin20 n2 00
Print from all character set ESC *n 27 94n 1B5En P
(one character only)
Print from all character set ESC\n1n2 27 92 n1 n2 iB5Cnin2 |P
(continuously)
Character pitch
10 CPI (pica) DC2 18 12 PG
12 CPI (elite) ESC: 27 58 1B 3A PG
15 or 17 CPI (condensed) Sl 15 OF PG
15 CPI (condensed) ESC g 27 103 1B 67 PGF
Clear Buffer
Clear Buffer CAN 24 18 PG
Cut sheet feeder
CSF single sheet eject ESCEMR 27 25 82 1B 19 52 PGF
CSF single sheet insert ESCEMI 272573 1B 19 49 PGF
Double height
Double height characters ESC[@ 27 91 64 1B 5B 40 PGF





































Appendix B

IBM Character Set 1 (selected by ESC 7)

- o]1]2]3[4]5]6]7]8]9|A[B[C|D[E]|F
0 ole|p | |p a Ll |a|=
1 pcilt |1|alo|algq pci| i | Z|L|T |8 |+
2 pc2| " |2 |B|R|b |« pc2| 6 || T ||| 2
3 DC3| # |3 |C|S|c|s pc3la ||l |} |L|xr|<
4 pcal $| 4| D | T| d| t pc4 a| 1| —=| k| X[
5 $| 5| E| U| e| u N 4|4+ |F|lo|)
6 s| 6| F| V| £f|v A BT | -
7 "7 6| Ww|g | w 1| | H| ] =
8 |Bs|can (| 8| H| X| n| x|Bs|caNy ¢| | L|F | o] °
9 | HT )| 9| T| Y|4i | y|HT I I [ - R
A |LF * | | Jg| 2| j| =z|LF - | M| Q
B |vrT +| ;| K| [| x| {|vrlesc % | A |r | B| & |+
C | FF <l n|N|21]|1]FF G d|Flm| |’
D |cr -|=| M| 1|m| }|CR ilaul=01|a]|?
E |so .| > N| 2| n| ~]|s0 «| 4|3 D] e| ®
F |sI /| ?2|0|_|o SI » 1| & B n

























































































































Appendix C

This appendix will help you to design 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.










































Appendix D

Print method
Printhead
Print Speed
SSD
HSD
Utility
Letter
Characters per line
at 10 cpi
at 12 cpi
at17.1 cpi
at 20 cpi
Reliability
Mean Time Between Failures
(MTBF)
Mean Time To Repair (MTTR)
Printhead life
Ribbon life
Electrical characteristics
Voltage
Frequency
Interface

Dimensions
Size

Weight
Paper specifications
Width

Continuous forms
Single part forms
Weight
Thickness

Impact dot matrix
9 pin

360 cps at 12 cpi
300 cps at 10 cpi
250 cps at 10 cpi
62.5 cps at 10 cpi

ML320 ML321
80 136
96 163

137 233
160 272

5000 hours at 25% duty cycle, 35% page density

15 minutes
200 million characters
3 million characters

220/240VAC

50/60 Hz + 2%

Centronics parallel standard
RS232C serial optional
RS422A serial optional
ML320

Depth 345mm (13.6 inch)
Width 398mm (15.7 inch)
Height 116mm (4.6 inch)
8.4 kg (16 Ib)

ML321
Depth 345mm (13.6
Width 552mm (21.7

10.1 kg (20 Ib)

76.2mm to 254.0mm (3 inch to 10 inch)
76.2mm to 406.4mm (3 inch to 16 inch)

ML320
ML321

12 to 24 Ib. (45 - 90 g/m?)
0.051mm to 0.36mm (0.0020 inch to 0.0049 inch)

inch)
inch)

Height 116mm (4.6 inch)
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