Commodore Control
Codes

This chapter describes the communications procedure
between the Commodore C 64/128 and the printer
connected to it through the serial interface cable.

After briefly reviewing a few commands of the Com-
modore BASIC language, it will be described how
to properly program the printer, settings, thus ena-
bling it to understand the control codes sent by the
host computer.

The Commodore control codes used to obtain graphics
layout, paper feed, format control, miscellaneous, gra-
phics printing and Down Line Loading functions are
described in detail.
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NOTES ON THE COMMODORE BASIC
LANGUAGE

To make the reading of this chapter easier, some of
the Commodore BASIC commands used to commu-
nicate with the printer are briefly reviewed below.

In Commodore BASIC, an application program uses
the OPEN, PRINT # and CLOSE commands to ac-
cess the devices connected to the Commodore
C 64/128.

The OPEN command allows the computer to access
devices such as the disk drive, the video display unit,
and in our case the printer. The OPEN word is fol-
lowed by a logic file number (referred to by the other
BASIC instructions) and by a device number. The
printer device number can be 4 or 5.

A third number, called ‘‘secondary address*, can al-
so be present. This number will be discussed in the
next section.

Each open file must be closed after completion of
the related operations. The command to be used to
close a file is the CLOSE command. The CLOSE
word is followed by the logic file number to be closed.

To communicate with the printer, one or more
PRINT # commands are used, included between an
OPEN and a CLOSE command. The PRINT # word
is followed by the logic file number previously ope-
ned, by a comma, by a list of printer control codes
that specify the usage of special effects, such as spa-
cings, tab stops, graphic diagrams, etc., and by the
characters to be printed.
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The simple example below asks the printer to print
the word ““Good morning‘‘, in normal characters first
and in double width characters afterwords.

10 OPEN1,4

20 PRINT #1,“Good morning**

30 PRINT # 1,CHR$(14);‘‘Good morning*
40 CLOSE1

Secondary Address
The secondary address is an optional parameter of

the OPEN command. It allows to perform the prin-
ter control functions described in the following table:

n Function

0 Capital case/Graphics character set
selection

7 Lower/Capital case character set
selection (see the ‘““CRSR DWN**
code further in this chapter)

If in an OPEN command the secondary address is
not specified, the value ‘0‘ is automatically
assumed.
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PRINTER OPERATING MODES

The printer, connected to the Commodore C 64/128
through the serial interface cable, can operate in two
modes, according to the program used by the host
computer:

- Commodore mode, where the printer recognizes
just its own control code set (see the section
“‘Commodore Control Codes‘* further on in this
chapter)

- Combined mode, where the printer recognizes
both Commodore control codes and IBM Gra-
phics Printer, IBM Proprinter and Epson FX 80
control codes.

To preset the printer in one of the two operating mo-
des, the appropriate value is to be assigned to the
OPEN MODE parameter, during the printer settings
programming phase described in Chapter 7. The
OPEN MODE parameter is referred to the OPEN
command of the Commodore BASIC language, di-
scussed in the first section of this chapter. The OPEN
MODE parameter establishes a correspondance bet-
ween the printer address specified by the OPEN com-
mand (as previously mentioned, this address can be-
4 or 5) and the following control codes sets:

- Commodore set

- IBM Graphics Printer set
- IBM Proprinter set

- Epson FX 80 set.

AR

It is essential to establish a correct correspondance
according to the control codes set to be used, to avoid
printer malfunctions caused by an improper printer
software configuration. To this purpose, perform the
instructions of the following two sections carefully.
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Commodore Mode Setting

To set the printer for Commodore mode operation,
the following selection is to be performed when pro-
gramming the machine settings:

OPEN MODE 5=COMMODORE COMMANDS
4=COMMODORE COMMANDS

In this way, the control codes sent to the pri'nter are
always interpreted as Commodore control codes, in-
dependently of the address (4 or 5) they are referring.

The Commodore control codes are described futher
on in this chapter.

Combined Mode Setting

To set the printer for mixed mode operation, the fol-
lowing selection is to be performed when program-
ming the machine settings:

OPEN MODE 5=COMMODORE COMMANDS
4=PC COMMANDS

In this way, the control codes sent to the printer, re-
ferring to address 5, are interpreted as Commodore
control codes, while the control codes that are refer-
ring to address 4 are interpreted as control codes of
the set selected with the “PRINTED EMULATED
IN PARALLEL AND SERIAL COMMODORE**
selection, that is:

- IBM G.P. for the IBM Graphics Printer con-
trol code set

- Epson FX 80 for the Epson FX 80 control code
set

- Proprinter for the IBM Proprinter control co-
de set
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With this setting, the printer operates in combined
mode: it recognizes its own Commodore control co-
de set on channel 5, and it emulates one of the prin-
ters listed on the previous page on channel 4.

The Commodore control codes are described further
on in this chapter, while the control codes in IBM
Proprinter emulation are covered in Chapter 14, and
the control codes in IBM Graphics Printer and Ep-
son FX 80 emulation are described in Chapter 15.
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CONTROL CODES AND ESCAPE SEQUENCES

In Commodore mode, host computer and printer in-
teract using an extended version of the ASCII code
system, known as Commodore ASCII version (or
PETASCII). This version includes additional charac-
ters and control codes with respect to the ASCII set
and is divided in two code tables: one for Capital ca-
se/Graphics mode and one for Lower/Capital case.

As already explained in this chapter, to use the Ca-
pital case/Graphics mode, a secondary address of
““0‘“ is to be specified (default). A secondary address
of ““7¢‘ specifies the Capital/Lower case mode.

Chapter 10 includes the national character tables
printed out in both Capital case/Graphics and ‘Ca-
pital/Lower case modes. These tables are composed
of 256 locations (in the decimal range 0 - 255) to en-
code printable characters, such as letters, numbers,
graphic symbols, and to encode a number of control
codes, that are non printable characters but are in-
structions for the printer. For instance, the decimal
code 14 is interpreted by the printer as a command
to set the double width printing.

To increase the capability of interaction between host
computer and printer, Escape sequences are used.
The ESC code (decimal 27) indicates to the printer
that the code following it is not a character to be prin-
ted, but a control code. For instance, when the prin-
ter receives the 45 decimal code, the “‘-*¢ sign is
printed; but, if the code 45 is preceded by decimal
27, the ‘‘underline‘‘ print mode is set.
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The Commodore control codes and Escape sequen-
ces described in the remaining parts of this chapter
are grouped according to the performed functions,
as follows:

- Graphics layout
- Paper feed
- Format control

- Miscellaneous

<~ Graphics printing

- Down Line Loading (DLL) of special characters.
The description of each command includes:

- character image according to the Capital/Lower
case mode tables (secondary address = 7)

- function performed by the command
- an example in Commodore BASIC.

A summary table of all Commodore commands is
available in Appendix E.

RALHEERBIIHEITBRRARNN

All the examples described in this chapter specify the
secondary address 7 with the OPEN command, so
that the characters are printed in Capital/Lower ca-
se. If the secondary address of ‘‘7¢¢ is not specified,
program listings are printed in Capital case/Graphics
mode, as the printer automatically assumes the 0 va-
lue (0 = Capital case/Graphics character set selec-
tion) if the secondary address is not specified in the
OPEN command.
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Graphics Layout

ESCg

ESC h

EN ON

EN OFF

RVS ON

RVS OFF

Sets the ‘“‘Double Strike** print mode. Printing is performed in two
passes: after the first pass, the paper advances of one elementary
line spacing (1/216*).

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(71);
30 CLOSE1

Clears the ‘‘Double Strike‘‘ print mode, returning to the normal print
mode.

10 OPENI1,4,7
20 PRINT # 1,CHR$(27); CHR$(72);
30 CLOSEI1

Sets the ‘‘Double Width‘‘ print mode (‘‘Enhanced On‘¢). It is clea-
red by EN OFF (‘‘Enhanced Off*‘).

10 OPEN1,4,7
20 PRINT # 1,CHRS$(14);
30 CLOSEI

Clears the ‘““Double Width‘ print mode (‘‘Enhanced Off*).

10 OPEN1,4,7
20 PRINT # 1,CHRS$(15);
30 CLOSE1

Sets the ‘““Reverse‘‘ print mode. Printed characters are white on a
black background, instead of black on a white background.

10 OPEN1,4,7
20 PRINT #1,CHRS$(18);
30 CLOSE1

Clears the “‘Reverse‘‘ print mode.
10 OPEN1,4,7

20 PRINT # 1,CHR$(146);
30 CLOSEI
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ESC - 1

ESC -0

ESC e

ESC[n

Sets the ‘““Underline*‘ print mode for all characters and blanks fol-
lowing the command. It is cleared by ESC - 0.

10 OPEN1,4,7 ,
20 PRINT # 1,CHR$(27); CHR$(45); CHR$(49);
30 CLOSEI

Clears the ‘‘Underline‘‘ print mode.

10 OPEN1,4,7
20 PRINT # 1,CHRS$(27); CHR$(45); CHR$(48);
30 CLOSEI1

Sets the ““Emphasized‘‘ print mode. Characters are printed twice and
printing is performed at half speed.

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(69);
30 CLOSEI1

Sets character printing with variable spacing according to the value
“n*‘, as for the following table.

n Spacing

0| Pica 10 Chars/Inch
1| Elite 12 Chars/Inch
2 | Micro 15 Chars/Inch
3 | Condensed 17.1 Chars/Inch
4 | Compressed Pica 20 Chars/Inch
51 Compressed Elite 24  Chars/Inch
6 | Compressed Micro 30 Chars/Inch
10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(91); CHR$(n);
30 CLOSE]I
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ESC f

ESCin

ESCs 0

ESCs 1

ESC t

Clears the ‘‘Emphasized‘‘ print mode set by ESC e.
10 OPENI1,4,7

20 PRINT # 1,CHR$(27); CHR$(70);

30 CLOSEI1

Selects the print definition according to parameter n:

n = 0 Draft print definition and normal characters

n = 2 High print definition (NLQ) and normal characters

n = 4 Normal print definition and special characters generated by
Down Line Loading (DLL) by means of the ESC = con-
trol code

n = 6 High print definition (NLQ) and special characters genera-
ted by DLL

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(73); CHR $(n);
30 CLOSEI1

Sets the ‘‘Superscript‘‘ print mode. Characters are half height with
respect to normal printing and are printed in the upper half line.

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(83); CHR $(48);
30 CLOSE1

Sets the ‘Subscript‘‘ print mode. Characters are half height with
respect to normal printing and are printed in the lower half line.

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(83); CHR$(49);
30 CLOSE1

Clears the ‘“Subscript*‘ and ‘“‘Superscript‘¢ print modes. If the prin-
ter had not been preset for these print modes, the command is
ignored.

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(84);
30 CLOSEI1
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ESC X n

NLQ ON

NLQ OFF

CRSR DWN

CRSR UP

If n
If n

0, selects the Draft print mode
1, selects the NLQ print mode

[

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(120); CHR$(0-1);
30 CLOSE1

Sets the “N.L.Q‘ print mode.

10 OPEN1,4,7
20 PRINT # 1,CHR$(31);
30 CLOSEI

Clears the “N.L.Q.‘ print mode.

10 OPEN1,4,7
20 PRINT # 1,CHRS$(159);
30 CLOSE1

Sets the Lower/Upper case print mode for all characters. In this ca-
se, the number of available graphic characters is limited.

10 OPEN1,4,7
20 PRINT # 1,CHRS$(17);
30 CLOSEI

Sets the Upper case print mode for all characters. In this case, a grea-
ter number of graphic characters is available for printing. The prin-
ter assumes this as a default value.

10 OPEN14,7
20 PRINT#1,CHRS$(145);
30 CLOSEL1
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Paper Feed
LF

CR

FF

Causes the printout of the buffer and advances the paper of one ver-
tical spacing, taking the print head carriage at the first column.

10 OPEN1,4,7
20 PRINT # 1,CHRS$(10);
30 CLOSE1

Causes the printout of the buffer and advances the paper of one ver-
tical spacing, taking the print head carriage at the first column.

10 OPEN1,4,7
20 PRINT #1,CHRS$(13);
30 CLOSE1

Causes the printout of the buffer and advances the paper to the first
line of the following page (Top of Form).

10 OPEN1,4,7
20 PRINT #1,CHR$(12);
30 CLOSEI1

Format Control

ESCc¢n

ESCcNULn

Sets the form length in number of vertical spacings (lines); the verti-
cal spacing value is the one previously selected.

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(67); CHR$(1 = 127);
30 CLOSEI

Sets the form length in number of inches (from 1 to 22). At power
up, the form length is the one selected during the initial program-
ming phase.

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(67); CHR$(0); CHR$(1 - 22);
30 CLOSE1
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ESCnm

ESC o

Miscellaneous

Cs

ESC 8

ESC9

Sets the number of ‘“‘m‘‘ line spacings at the bottom of form that
must not be used for printing and are to be automatically skipped
(BOF = Bottom of Form).

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(78); CHR$(m);
30 CLOSEI

RLHHBEEEIRITHEIHMIMUININNNS

The paper must be properly positioned at the beginning of form
otherwise this command will not be executed correctly.

The command will have to be reissued in case the page length is mo-
dified by means of the ESC c sequence.

Clears the bottom of form (BOF).

10 OPEN1,4,7
20 PRINT # 1,CHR$(27); CHR$(79);
30 CLOSEI1

Causes the printout of the buffer and takes the print head carriage
at the first column of the same line.

10 OPEN1,4,7
20 PRINT # 1,CHR$(141);
30 CLOSEI1

Disables the ‘‘out of paper*‘ control (printing continues down to the
last line of the form).

10 OPEN1,4,7
20 PRINT # 1,CHRS$(27); CHR$(56);
30 .CLOSEI1

Enables the ‘‘out of paper‘* control, clearing the 1B 38 command.
10 OPEN1,4,7

20 PRINT # 1,CHRS$(27); CHR$(57);
30 CLOSE1
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POS n; n,

ESC POS
n, m,

Sets the print position movement in the current line given by n andn,
parameters in absolute value in number of characters.

Both parameters can have the value from 0 to 9.

Value 00 is assigned to first print position.

10 OPEN1,4,7

20 PRINT # 1,CHR$(16); ‘“This is print position 26’

30 CLOSEI1

Sets the print position movement in the current line given by n and n,
parameters in absolute value in number of dots.
n, and n, value can be included form 0 to 480.

Example:

n, n, Number of Dots
CHRS$(0); CHR$(20) 0+20 =20
CHR$(1); CHRS$(0) 256+0 =256
CHRS$(1); CHR$(224) 256 +224 =480

10 OPENI1,4,7

20 PRINT #1,CHR$(27); CHR$(16); CHR$(1); CHRS$(6);
““This is position 256",

30 CLOSEI
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Graphics Printing

The printer can operate in graphics mode according to the Bit Image Mode (BIM).
A Bit Image character is defined by means of a dot layout in a 7-line x 16-column
matrix, that corresponds to the print head. The print head prints the selectedgra-
phic image operating the needles according to the dots defined in the matrix.

The printer is therefore able to produce pictures, diagrams and any type of dra-
wing, provided that the dot position is appropriately defined.

This sections describes the ereation of a BIM graphic image and the commands re-
quired to enter the graphics mode, to set the repeated printing of Bit Image charac-
ters and to exit the graphics mode.

Generating a BIM Graphic Image

To generate a BIM graphic image, perform the steps described in the following
example:

1. On a sheet of paper, trace a grid similar to the one in the picture below
(7 line X 16 columns): ’

123 45 67 8 9 0123456
1] o 0o o o000 O @ © OO0 0 0 0 0
2 0 0O 0O OO0 O O O ® ® 0 0O 0 0 O ©
4 o o 0o 00O O0O ® 0 ® © 0O O 0 O O
§ 0 0 0O 0O © @ @ © © ®© @ @ © O O O
160 0 0o 0o O ® O 0O OO O ® 0 O 0 ©O
32 # O € O ®€ O © O »# O ©€ O & O ® O
64 @ ¢ © ® © ® ® © ®@ © © ® © ® © @
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2. Using a pencil, darken the dots according to the desired image, as shown:

1 23 45 6 7 890123456
] o o 0o ® 0O O 0 OO O @€ 0O O 0 O ©°
2 0O O @ O € O O O O @ O @€ 0O 0 O ©
4 o @ 0 0o O @ O O € O 0 O € O O O
8 @ 0O O 0O O O @ @€ O O O O O @ o @
160 € 0O O O € O O @€ O O O @ O O O
32 0 0O @€ O ® O 0O O O @€ O @€ O O O O
64 0 0o 0O @ OO OO0 O ®€O0 O O 0 ©

3. For each column, add the numbers corresponding to the dots to be printed. For
instance, in the second column, two dots are present, one in the row defined
as 4 and one in the row defined as 16. The column value is therefore 20 (16 +
4). Performing this computation for each column, 16 weights are obtained that
will be used to print the graphic image.

4. To each weight obtained according to the instructions in step 3, add the value
128. The value of the second column will now be 148 (20 + 128). The values
thus obtained will be used by the instructions to produce the graphics image.
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Entering the Graphics Mode

BIT IMG

Sets the BIM graphics printing. In graphics mode, printing is per-
formed in Double Width.

In graphics mode, vertical spacing is automatically set at 7/72¢.

The following example performs the printing of the graphics image
generated in the preceding section. The printing is performed five
times.

10 OPEN1,4,7
20 A$=“ (X3
30 FOR I=1 TO 16
40 READ A:A$=AS$+ CHR$(A)
50 NEXT I
60 FOR J=1TO 5
70 PRINT # 1,CHR$(8);A$
80 NEXT J
90 FOR K =1 TO 8:PRINT # 1:NEXT K
100 CLOSEI
110 END
200 DATA 136, 148, 162, 193, 162, 148, 136, 136
210 DATA 148, 162, 193, 162, 148, 136, 136, 136

Result:
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Repeated Printout of a BIM Graphics Image

BIT IMG SUB
n data

Sets the repeated BIM data printing; ‘‘n‘‘ is a binary value (from
0 to 255) and indicates the number of times the printing is to be
repeated. ‘‘data‘‘ indicates the the number of BIM data to be re-
peated.

If n = 0, the BIM data printing is repeated 256 times. To be able
to repeat the image more than 256 times, the sequence will have
to be used more than once.

The following example illustrates the sequence operation:

10 OPEN1,4,7
20FOR I=1TO 6
30 READ N
40 PRINT # 1,CHR$(8); CHR$(26); CHR$(N); CHR $(243);
CHR$(15);
50 NEXT I
60 FOR J=1 TO 8:PRINT # I:NEXT J
70 CLOSE1
100 DATA 34, 57, 75, 89, 123, 186

Result:

BE oAby
Tmm——"

e p—
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Exiting the Graphics Mode

EN ON

Causes the exit from the graphics mode, but the printer remains set
for the Double Width print mode.

10 OPEN1,4,7
20 PRINT # 1,CHR$(14);
30 CLOSEI1

To clear the Double Width print mode and to set the normal prin-
ting in Draft mode, use the EN OFF command.

10 OPEN1,4,7
20 PRINT #1,CHR$(15);
30 CLOSE1

Down Line Loading of Special Characters

The user can create from 1 to 94 personalized characters; these charcters can be
printed in the place of the normal characters.

The down line loading of the special characters (DLL = Down Line Loading) in
the printer memory is performed thorugh the ESC = code. If less than 94 charac-
ters are loaded, all the character codes must be in sequence, starting from the first

code.

ESC =

This code must be followed by the parameters m n ¢ a py p,...Pyp,
that are the decimal codes of variable bytes according to the charac-
ters to be loaded. Each ESC = command can load a maximum of
256 subsequent characters.

10 OPEN1,4,7
20 PRINT#1,CHR$(27);“=";parameters
30 CLOSE1
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m and n

The parameters meaning is as follows:

Specify the total number of data to be loaded in the printer memory.

1. To compute the number of data to be loaded (t), use the following
formula:

t = (number of characters x 13) + 2

2. If the number of data to be loaded is less tha 256: m = t and n = 0.

Example: For two characters:

t =2 x13) + 2 = 28
m = 28
n =20

3. If the number of data to be loaded is greater than 256: m = remainder
and n = integral quotient.

Example: For 94 characters:
t =094 x 13) + 2 = 1224
1224/256 = 4

m
n

200 (1224 - (256 x 4))
4 (quotient of division 1224 by 256).

(1]

This is the decimal code of the first character to be loaded. Stan-
dard characters will be replaced by the personalized characters star-
ting form this point.

Example: A character set is to be loaded to replace the characters
starting from the upper case ‘“A*‘ letter:

¢ = 65 (ASCII decimal code for letter A)
Characters can be loaded starting from decimal code 33 up to 126

included. Characters to be loaded must be subsequent starting from
code ‘‘c*‘.

9.21



P1 P2.--Pn1

This parameter indicates if the character is ascending or descending:

If a = 0 printing is performed with the first 8 needles of the print
head (the ninth needle, the lowest one, towards the bot-
tom of the character, is not used)

If a = 1 printing is performed with the last 8 needles of the print
head (the first needle, the upper one, towards the top
of the character, is not used).

These are the values of the vertical columns of dots in each character.

Use the “ESC i‘‘ command, previously explained in the section ‘‘Gra-
phics Layout‘¢ in this chapter, to print characters in Draft or N.L.Q.
mode.

Example of Particular Symbol Loading

The example illustrates the replacement of standard symbols “@” and “a” with
Commodore and Copyright symbols:

® o s g~
|

2x13)+2=28

28

=0

CHRS$(64)

= CHR$(0)

10 OFEN1,4,7

20 Ag=""

30 FOR I = 1 TO 26

40 READ A:A$=AF+CHRE (A)

50 NEXT I

&0 FRINT#1,CHR$ (27) ; "="; CHR$ (28) ; CHR¥ (0) ; CHR$ (20) ; CHR# (£4) ; A%
70 PRINT#1,CHR$(27) ; CHR$(73) ; CHR$ (4) 3
B0 FOR J = 1 TO B

90 PRINT#1,CHR#¥ (&£4) 3" “;CHR¥(LS) ;" ;-
100 NEXT

110 FRINT#1

120 CLOSE1

130 DATA 0,0,62,0,65,0,65,0

140 DATA ¢5,0,54,0,34 '

150 DATA 0,0,60,64,0,153,165,165

160 DATA 165,129,0,664,40

[ R A S R R (< B el (3 B S 3 B (< B S (< B el (9]
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Send data to the printer only in a PRINT instruction (see the program line 60 in the
example) to load a DLL program.

As an alphanumerical variable can contain 255 data as a maximum, a DLL program
composed by a greater number of 255 data must have more alphanumerical variable.

If the user wishesto load for example 55 characters withDLL, from the characteraddress
@ (64 in decimal), the line 60 becomes:

60 PRINT#I,CHR$(27);“:";CHR$(205);CHR$(2);CHR$(20);CHR$(64);A$;B$;C$

where CHR$(205);CHR$(2) specify the 715 data number which define 55 characters
charged (55x13).

AS$ variable contains the first 255 data, B$ variable the second 255 ,C$ variable the others
205.

Obviously, data table ( ... DATA ........ ) must contain all data in the program to define
55 charaters.
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To draw every character, the user is provided of the following 8 x 11 effective
matrix:

Fig. 9-1
Print Matrix
i 27 1
2 | 20 2 27
3 2° 3 26
a[ [ 12 4 23
NEEDEFS S S 23 NEEDLES € 5 24
6 2?2 6 23
AREE 2! 7 22
3. 20 8 2
CH 9 20
Py Py Py Py Py P P, F, Py Py Py Po Py P2 P3Py Ps Py Py Pg Py P
NINTH NEEDLE NOT USED NINTH NEEDLE USED
(FIRST NEEDLE USED) (FIRST NEEDLE NOT USED)

The dot is printed if the corresponding bit in the received Byte “‘p‘‘ is 1.

On the 8 x 11 matrix, the user can mark the print dots required to draw the cha-
racter, keeping in mind that, to guarantee the recycle of the print head, a needle
activated in column ‘‘n‘‘ cannot be re-activated in column “‘n+ 1¢“. If the configu-
ration sent to the printer does not comply with this rule, the printer automatically
makes the configuration acceptable. In this case, however, the issued character will
differ from the printed character for all the dots that would inhibit needle recycle,
had they been printed.

Fig. 9-2

Example of
Personalized
Character Definition

—————— ATTRIBUTE "a"

012345678910

[T

27 (128)
2% (64)
25 (32)
2¢ (18)
2 (8)
27 {4}
2! (2)
22 ()

H »

-+
t

P
| ] Citnd (325) (0p) (eap) (Op) (235¢) (Op} (s4p) (Op) (32p) ¢Op) (Op)
! 1 P 2 [2 3 P, P. P, P P Pe P
CHARACTER WIDTH o ' 2 3 4 s 6 7 8 0

o
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This chapter contains the national characters tables,
printed in N.L.Q. for the modes:

- Upper case/Graphics
(secondary address = 0)

- Lower/Upper case
(secondary address = 7)

Character Tables
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ASCII CODE TABLE

-1-1" L CSHIF | =l=1"| [t | ¥ =" b B |E
-1 b - | d_ 1| &gINIT " (]
-1l fle [ rle)ilel—] ~[x|olt|—|elt el
IIOOC [ L 2 T T LI O g P O Y ) O B
ol "l | =H |t[r]—|=]=ll 1 |8} u]* p[s "
|0|oA o | B {1 H_ il gIn|" 1= || 8
_leofol flo
-ooo8
ol=1=1Tll~ | o] iie]] ]x{o]#{—]e|tlm]-|=lr
FPle [ ilel=l L D= A S ol N e
ol-[°l e | alelelrlelzllzlx>{n]els e i
onoo4 @ el io]alwlw|ol x|~ x| S =]
90|| o | si—ijcel=c]loles oo - fr v [ A
oouo? IR REDER
olo]|°| |l —
oooow
HNNN
o < o Boa A (o] (@ (e (VW) [¥8)
'l of-|o|-lo]~-{o]-]o|-le|-]°]-]l°]-
o] olo|-[-]olo|~]|-]o]ol-]-|°]|°]-]~
ol olojolo]-|-1-]-]lojolojo|-|[-|-|-
o] oj]ojoj]oejojojojol-|-]|~-l—-1l-]l—-l—{"—

DENMARK (Upper case/Graphics mode, Secondary

Fig. 10-1

= 0)

address

10.2



ascii code table

|I.||f ri* Tl_?l' _- lV.Il—IlI
AREN SOMERCSESEERAEN
=191 1 T | aT|alnlig 2]>] 3 > N @<= 2
_[-1elCl o | 1 e]m]o| e wiud of xf o = x| | ==l o
dol-[7H<2 | “Pir|m|—=[={t [t] 8] a]*]|1]«]s"
_to|-[°ll ® LR ELNEON SR
_lelo| J|©
..ooooo
onl..? o |3 [ ] D] B o< > N| <@ ]| =2 7
ol =17 °fw | 1 [cjm]o]alwlufd | —{-]x|a=lz]o
ol=1°] I [ clvlufo]+] 5| > 3 x| > n| 8|8 |«w|e] 4
-lo[°fl= | |w|a|o|o| ofw| af.cf -~ ~xl~]| 8| o
ol l{ | 8—|anjm|<|n]w|ey] 0oy -~ v ]A]e
ol o] [°lf e |2 [eje|ados|~ [~ w|+] A 1] N
oloi® lI—
oooo.w
Slsldls S o] <] o]~ ol o] ®]-2] 0]T| 4] o
[~ o]-lo]-]o]-]o]-]o]-]o]-]o]-]o]-
o] olo]-|-|ojoj-]-]ojof-]-]j°|Oo]~]|~-
o olololo|-|-]-|~-]olel|olo]-|-{-|-
5] o]oJo]o]ofo]ofof-|-]-f-]-]-1-]-

=7)

Fig. 10-2 DENMARK (Upper/Lower case mode, Secondary
address

10.3



ASCIHI CODE TABLE

-1-1"w | wlo]o]~fof 3|«| 9~ O] S|:C|:0]D | &
RSN SRR IEEEEGERSE
-l e | o] A= ]a] 8 lm|0f:~]o tE]O
T-TelPlo |- i [of == | [~ [=|-| 1/ ]2\ &
Jol-|7 | W |||~} O] S| «0| W «if O] S|:<C|:0D | W
|0|GA.. el R R T ST Rt SR e o B O o B g Y PN
_lole| I
_lofol®l ©
o...ll7 TN | Aee|8 o | B Y] Q]:]0 | & O
o -1 1%« AT ES N RE NN
ol=1° v | ajoje|ulH o[> 3> N|=| <[]
ol-[°[°l = | ele|m|o]afw]u]d = ~{~|x|1=]|=|o
oo..l M | s ool elw] oo Of e[ v A
00102 R DN R I IR R A
olo(° ||~
oooo_w
lelele s o] <f 0] ] o ool o | en O]
T ol-lo]-lo]-]o]-]o]-10]-]°o][-]°[-]
| olo|-]|-[ole]-|-|o]jo]-|—-|°}°|-]~
s ofololo]-|-[-|-|o]olo]o]|-]|-|-]|-
51 ololololololo]ol=-]-1-1-1-1-1-]-

Fig. 10-3 FRANCE (Upper case/Graphics mode, Secondary

= 0)

address

10.4



ascii code table

_1- w | olclao]Hof Slw| vl || Slalo sl &
H.... [} il o G e R i e M B el (Y SR LR E
_|-1° T | oG |njt- 2[>[S >=<|>|N|v]~le {0
_|-1° ¢ <@ [O]af ww| O mp—| >l [ZE]=|C
leol- Q W00 @ @ || -Of -3 || W | O S|} :0 D
Jol- « md i Bl it B b B Bl e e (Y PSR
_lole (o))

_|o]° x

ol-|~ o~ o D@ N D> 3 < >N ok~ e [&]o
ol =~ w g3 (11} (O] e [75] (191 (4] b o] I1 L8 AV R b 1t @)
ol-1° 9] QT | 0]|+] 3] > 3| x| N Nl ]|~ || |

-|© < @ B|Q|O| T} Vw| ] || |~ |E|C|O
ool o | s Flaol<lolols]olo] - [[v ] [~
ooua? -5 e[ sofo|~ [~ x|+ ] [ ~
olo]|o| || —

oooo@
Sl la)s S [ oo =fo o] olof sla|o o] ofw
e
no|ouo|ouo|ono-o|
o o]o]-|-jo]o]|~]|~|0]O]~-|-]O|O|-]~-
o olololo|-|-]|-]|-]o]o]ofo]|-]-[-]-
5] o]olofelJofofolof-]-]-1-1-]-]-]-

=7

FRANCE (Upper/Lower case mode, Secondary
address

Fig. 10-4

10.5



ASCII CODE TABLE

T-1-TIT=T e[y« W A A7 N[:<|:0[D] &
[-1-1°t w =2 H{a| 9 el o]~
-l e TN e Ao ]| 0 [a] #7m|
T-TelPlle | - Piv [ 9= { [~ [0\
_ol-|" M | | |- o« D A A7 N0 e <
Tol-[°f < =P Y Aol -
olot ™ ] o
ABEN E
OI||7 j'(J\'—-_lﬂJ”ﬂ_
AEEN RDRYOLEEENEE S AN SR
ABCE DR ECEEEEERENERREN
o|oo <« | wi<|o|ojof wfwf A =~ -[x|a|=|z|o
olol I 1 | S|~ HO[WDT 0[O --| V]t [A]
oo|o2 —[= 1]l o]~ [ |~ % |+] ] 1] |
ololof | —
oooo@
slglsle s |l < w0] ol | wf o] <m0 |
T o]-lo]-Jo[-le]-Jo[-Te]-[ol-Tc]-
ol ofjo|-|-]o]oj-|-]olo{-{-}|°]|°]|-]~
ol olojoloj~|-|-]-]olO]O]°]|-]—-|-]"-
5| ololofo]olo]ofol-]-]-]-{-1-]-]1-

Fig. 10-5 GERMANY (Upper case/Graphics mode, Secondary

=0

address

10.6



ascii code table

A-1"1" 1+ @ || | 3| «w| w ]| O 3| 7 N| @) :0f D] &
-1 e i B e 10 e e s a5 M I L
_[-lel o | aaglew=2>[ 3] < >{N]<[ofD] & |
-1 o < [0 ww o =]~ = x| a|El=|o
lol-{"l2 | ®|7|c|>|w| ||| 7|N[:®]:0f:3 |
|0|oa —12 (A s e e R] ) -
10019
_lolo[°llw
ol =171 I | eapfx|wn]H=[>] 3> N[<[OD] & |
NEEN < mfo]a] w]wl of = -] |=lz|o
ol=1°] lIo | elolu|of+] 3] o] 3 x| X nj=] e |
ol -[°[°ll = | w|s|a]o|d| o] ool x|~ Elcl o
olol | I | s—|ao|<|w]w]cfof o] -~ v]t]|A]c
olo] 1oy NN AR ROES
ofo{° I~
ooooB
ot s | losfor] <o 0] | ™ oo | w].2f o T| o]
]l'lll[l[ul.r et
[ of-jo|-lol-]o]-[o]-]o]l-]°]|-]°}~
| ole]-]-]olo{-|-]o]o}-]-]°|°[-]-
5| olololo|-[-[-|-]e]ele]oi-|-1-|"-
ol oj]ojojojojoejojoj-j~i-~l~-l1—-j-l—-]—

=7

Fig. 10-6 GERMANY (Upper/Lower case mode, Secondary
address

10.7



ASCII CODE TABLE

_[-]"Tw | wldslo]~]d 5]« o | of S|<<]:of2 ]} =
.|.|..oE —[* = ] H e ] T
-1 e TN o] A|bfo ]| B [emfw)infe |EfO
T-TelPlfo - Pl (o= |~ 1=|-|"|/[=\] [
dol-[ o | wls|o|—fo =]« @~ 0| S[:<}:0]D|} ¥
o0|uA et il I o L B B B M e L B
ole| 1 o
”0008
ST [ N M A o] 8 fffle [E] o
AEEE RDEAILEEANEEREENE
ol= il lw | e[| D[>]|3] x> N]—|~|—le] |
ol ~1°° = | of<c|mjojawfuwf Az~ ~|x||=]|=|O
olo]~ o | 8 —|ouforf < Of w] o cof o v iAo
oouo?_ — |2 | B g~ |~ | +]| -] ~
olof®| || —
oooo_w
Slolsls S ||| = 0 o] ™ 0] ] €| O | v
__P. o|-jo|-lo]l~jo]-]o}-]o]-]O]-|°]-
o1 olo|-[-{o]o}l-|-]o]|o|-}-]°]|°{-]"—
ol olojojo|-|-j-|-lo]o]lo]|o]-]-]-]-
51 olojo]elo]olool=-1-1-1-1-{-1-1-

ITALY (Upper case/Graphics mode, Secondary

Fig. 10-7

= 0)

address

10.8



a
&

L

alAlQ

“{e|B[R

H1{CIS I+
S1OIDITIZIO
HUlEIUlH G
—l1&|F|Vi—]&
1]lelGlWi4

I

TTalglA]Q
5le JujElU
7l |w]GiW

[}
»12bir|B[R
#13|c|s]|C|S
$14|dltIDIT
&16|f (vIF|V

3

O jo |[© o jo o

B1112(314]|5|6]|7|8{3|a|blc|d|elf

Ot O

bslo
b‘
by

1
2
4
6

(]

(] Hil He He] leal M
o e el el (IR E B
>< > N[O [ | &l O
I — X EZ] O
| O S|6|:01: 5| | W
b B Bl ot 1 PO
[ > N[O [E O
T —~[M]IZE[Z[O
x| ™ N[~ || |
<~~~ Elc| O
89 v A
—l~xl+] -] ~
Q0] ®|L]OIT| Ve
0|0|0u01k||.|1
olol-[-[ofo]-]-
ololo|o]|-]-[-]-

ascii code table
b,fe,[e, ‘]
ojoitr}o
ojt{o]o
ol |Oo}!I

ojo|oio
ojojo}]!

10.9

7)

ITALY (Upper/Lower case mode, Secondary
address

Fig. 10-8



ASCII CODE TABLE

_1-1- W | 4 <] & | W | Of Do z]e
- B 18] — Al rltlw]- |-
_{-1° alris EESURE BNENLEEN
T-TelPHO - Wwh [l o= ]|~ =] Aul\] L
_ - M 4 <€ O & W | O D] D 22| & O
_lo|- < — Al A H el @] (oY
° ()]
-lo]®° )
ol =171 M L N~ wf A8 ] B 1wl e ] T
- w0 \_‘_-I-\JIII\L/_
ol- 1ol o | alolelunlHol>] 3 sd > nl] |~ |
ol 1° Il = | elcimlo]ajuwlud A x{— [Nl 1= =] O
~ M| Sl 4Ol QN el Al
olo]|”™ o —in el s [ A )+ AL N
[+ o o~
o ° =)
5o a']
S [ <f i) w1 09 o Y €| Df O L) L4
r—1 —p——
'] o]-]lo|-]of{~-]|o]-]of-{e]-|°]-]|°
o ofjol-|-]olo]-]|~-l0]O|~-|~-]O[0]~-
ol olololol-|-|-|-jo]o]o]o]-|~-|-
rhMooooo.uoo..uuu..oh

Fig. 10-9 SPAIN (Upper case/Graphics mode, Secondary

address = 0)

10.10



ascii code table

A-1-1"lt+ } o la (€60 &)@ ] O] S| SpS el F
_[-1-1°fl v wd RN Gl B0 Eu B B B a NN A
_I-{el "l o | ol |n|H 223 < >N oz &]O
_I-1°1°l o <l lolafwlw] ol =l - |xlal=lzlo
|0|| Q L U 49 0| 81 O] | O ST | el O
_lo|~ © — [ {412 1] - H ]~ |-
|,0009
_lo]°|°l
o=l | alo]efulH oo 3 < HAN[ || =[O
AEEN I R EEREEED MR
ol-1o1 o [ elofclol of o 3 « of nf—]~|—~]&] §
ol 1°1 = | ®fw|o]oj] ofd -4 Au~|Elc]lO
ol lhen | sl—=lau]eof ol o cof o o] | v]n]|A]o
oo|a2 =17 [ sy~ A H| ] o] ]
ofol®l 1l —
olol°l®ll=
Slar)st]s
S e~ ol o = 1O O O of T ]2 O T Of w4
Sl W S S S el e E— III“
4ouono..o|ouoﬂ|ouo|
o oloe|-|-jo]lo]-]|-]|9]O]—-|=]|°|°]|—-]—
ol ofloloflo]-|-I-|-]o10]o]o]|-]-|-|~-
o] oloelojojoejolojoi-il-]|-l-l-]l—-t-}]~—

Fig. 10-10  SPAIN (Upper/Lower case mode, Secondary
address = 7)

10.11



ASCII CODE TABLE

T T =T cRIrF == N =" [ ] [&
H-loE = [ 1 IREEENEEEHBEED
-fel"Ha { rle| || “[X|o]t—|e|t+]|=|—]|=|"
=l Tl = A DN
IOIIB SH ]| U w]® [0 |e |&
To[-[P[< ="NEERCEENEEEEEE

ofo| I
Hooo8
=TTl [ Tl L X[ ol T e [ =
AR O EI0EDEREEANEENE
ol- 1o I | aaBlxjv|H|2]|= 3> N[<o]<]e] 4
ol - 1°[°l= | e el lc]awlw]c]=-[-|x|-[x|=|c
olol =l I | B | =|wefw] ™| x| 0 AMIRREA
OO|02 utl RS E721 NN PEGT PA BY Ead IE 8 K RS ~
olol®] i~
olol°l°ll=
SlSldls ol S (6 ¥ faad Rl KTl (V] Eas Kool Ropl Rood [o ] (@) [an] 6] fEW

] of-{e|-Jol-]o]-]e]-lef-]°]-]°]-
o] olof-|-]o]o|-{-]efjo}j-]|-jof°|{-|-
ol ololo]o|-|-|-|-{olelo|o|-|I-|-|-
5] olojojojojojojoi-|-]l-]l-1-|-l"}l"—

Fig. 10-11

SWEDEN (Upper case/Graphics mode, Secondary

=0)

address

10.12



ascii code table

1-1-1"lt +~ SHIE =™ ] BN =]® | e |2
1-1-1°lf ¢ SOBERECRENESELSEE
_I-1°17 1 T | au | (nl 223> N o 2=t~
_[=lel°0 ¢ | 1 klmlo]|a|wlw]|o|zj~|-x|ul=lz|o
lOllb SHIFT ™ (WS a]® [ e o™
EIREHE NOAERCEENEENESEL
_le]ol JI®
_lolel°lf =
ol =l I | el fnfl=]=] 3] <> N[ fo e f22]%
ol -7 I°lle | 1 emfo]a]ww|ojz|=[-xluixEzlo
ol=1°l lle | alolufo[+] oo 3 xi > nlwlo el s
0|oa4 @ |® Q| O]T| V]| ¥ ] M~ ElC] O
00||3 [ ol (QVE (o] Bl Figl [€a] Eadd Eoel 63 N2 RN a2
oouo? sGNNI AL ~
olol®| ||~
oooo@
==l 9 \QVA (and R5) oo ®Q{o [Clo|w
7l o|-]o]-jol-jo]|-]oj-l°]-l°]-]|°|~-
| olo]-|-|o]e|-|-]0]of{-]|-]°|°[~-]"~
ol olojojo]l-|=]|-]|~-fjo]o]lOo|O]|-|-|-]"-
lbhOOOOOOOO IIIIIIII

=7)

Fig. 10-12 SWEDEN (Upper/Lower case mode, Secondary
address

10.13



ASCII CODE TABLE

-1 = wi ||~ o -S| W] | ) S|To 2| &
H-uoE SRR A s B e I SN R G
REICIN = I N o] |l o] B |ea]: U] & O
_1-1°I°ll < BCEHEANEENAENEE

ol-I" I @ | wls|ol~| 3| W]« S|L{:0)=2 |
HOloA —[= T [~ ]+ ] s H e |- |

ofo| Jl @

Hooo8

0|||7 FINE S mf Al 0] B ||t | &] O

REEN IR0 ER SN e A

ol=1° 0 | aloejvi 2> S>> ]|~ |—fe] |

ol [°[°l = | el|m|o]qfuu] =)~ ~|¥[1|=l=lc

olol =TIt | s~y 0T -of-mfv 1 A

oo..o2 =2 ¥R o]~ [~ || ! ~

olo]|®l I —~

ooooﬂ_

Slldls s || v < 1] o o oof | | | U] ff g
”o|o|0|o|om¥\o|0nﬂ.ﬂ.
o ole]|-]-lojo[-|-]ofo]-]-]°]|°]|-]-
st ololofol-|-]-|-lo]o]ojo]|—-|-]|-}~-
51 ololojolefo]elof-]-1-]-1-j-1-1-

=0

Secondary address

Fig. 10-13 SWITZERLAND (Upper case/Graphics mode,

10.14



ascii code table

_[-1"l« | wlsiol~]o]-s|w|v|~]o]c]d:01:D =
.|.||oe —H H[ =]~ e e
_I-1°1" 1l © | aa x| 3> N - [E]O
_1-1e[°H o < [ Jola|ww|o|z|—[- M ia = zlo
ol-t" 2 | Wk ]O]-S|@|V]|«|O) 5610 T |V
ABRENE S EIGEEEERN
ole| I o
Hooo8
ol 1"l | & BlenH2[> 3> [>|N]w ]~ s]o
bulos - kmjolalwlw|o]=l-[~IxlaEiz|o
al=[°1 1w | aloie|o]+] 5|2 3] x| A Nnf=]~—e] |
oo~ | @|s|afo]t] ofwfa.cln||x|~[8lclo
olol=| I | ® o<t 0|0 - n |V |1 A
00102 —- 12 ReR| &8~ || %I+ ] <] ~
olof°| ||~
oooo@
loldle S = |oufoo| o] 0|~ 0| o] 8| 2] 0T @]+
<[ o]-]o|-]o[-]o]-]o]-1°]-]°]-]°]-]
o] olo]|-|-]e]o]|-]-[olo]-]-]o]o|-{-
ol ololo]ol-]-]|-|-]o]o]ojo|-]-]-i-
o olojojojojolojol~-|j-|~]l-]l—-]|l—-]l—-1"-

:7)

Secondary address

Fig. 10-14 SWITZERLAND (Upper/Lower case mode,

10.15



ASCII CODE TABLE

_I-1-1 "= AT =™ i A =]}« | &
AEER E =NEEERCEENEEESEL
d-Tel e | rle] 1|1®#| Y| X o 4]l t]=|—]| =¥
=TS | e[ i D {4 47 {27 NL
RS CH T d=™ (1] B wf® |7 [a [«
_lo[-[°ll < mEEERCEENEEEEEL
olo| Tl o
Tolo [«
ol-1=I7f ™ | o] 1] X[ o] ||| HY
o,.locn (I Y I T R O R B2 A N ) 4 AN
ol= o] 0 | cu|O|ez|unlH o> 3> A N|—|w[—e] &
-[o]f < | el<|m|ofa wwd A~ ~|x[a=|=]o
olol I 1o | S|~ <{ 0] ™ 0 O | ] Al e
00102 — |2 W]l sJoe] ~ |~ %[ +] -] ~
olol®] |l —
olel°l®ll®
o jo jajo
Jm123456289¢um#8ﬁ\umuﬁk
1 ol-lo|-|o[-}o{-]ofj-l0]-]o]-]°]|-
ol ojo]-{-{o]o]|~|-]O]9}{~]|=]9]°]-]~
ol olelolo]-}-]-|-{e]e]o]o]|-|~-|-]|~
a8 olojojolojojoijoi~|-]l~-l-1—-l1—-}1l—-}|—

=0)

Secondary address

Fig. 10-15 USA/UK (Upper case/Graphics mode,

10.16



ascii code table

_I-1"l w =14 T.q;ﬂ-.lla_l,vl-._lu.u
TRl o T (=8 | (=18~ =~ []7
AR BN E A R EEEEENENEEE
111l o |t ke ]o] o wfed o | |z l=] o
ol="II & SHIHT o™ (8] BN w]® |0 [ ™
ANEN EESOIEECSESSEEEEE
olo| |l &
H0008
S B | N oW (@4 fo ] [Tp) [ o Bow] bt B2 P2 o DN & o PR g b 174
AEEN EGACEREEE: R I 4l
ol=1°l e | efolu] v+ 3] of 3] x| > n|—|w|—leld
ol -[°[°l = | e|c|a]o|d o]l .ol fx|~gc|o
olol=1 1 | S|~|aof<f{w]wje~] 0[] --]-~[v |1 ]
olo] =[] — |2 ||~ [~ ]+] ] ] N
olol®l N} —~
oooo@
BRI 'S f~Joujer] o] o] @l o) ®l2]o[T] o]
e N —
T o]-Jol-]o[-1o]-lo]-[e[-]°[-]°]-
| olo]|-|=-|o]oj-]-]0]0|~-]|~]°]|°]~-}|~
ol olololof-1-|-|-]o]lo]o]e]|-|-|-]-
5] o]oloJolo]ojo]o]-]-|-]-j-]-]-]-

=7

Secondary address

Fig. 10-16 USA/UK (Upper/Lower case mode,

10.17






