Software Manual

Card Printer

Plus

State: April 2004

3090.02.099.90.06






Software Manual Plus

ESC-sequences
Contents

1 ESC-SEOUEBICES ...ttt ettt e e e s e ettt e e e e e s ek ettt e e e e n e a e e r e e e e e naaane 4
1.1 Creation Of dat@ FECOIUS .....cooi it e e e e e e s e s s r e e e e e e e s e nnneeees 4
1.1.1  SymDbOIS @Nd CONVENTIONS ....c.uteiiieiitiiee ettt e et e e e e st e e e e asbr e e e e sanbeeeeeans 4
1.1.2  Utilization of CONrOl SEQUENCES .........eiiiiiiiiiie ittt e e b ee e 5
1.1.3  Utilization of ODJECT DIOCKS .......veiiiiiiiiie et 5
1.1.4 Structure Of dat@ FECOITS ........ueiiiiieiiie it e e e e e e e e e e 5
1.1.5 Example for @ data rECOIM ............uuiuiiiiiiiiiiiiii s s s e e e e s e e e e e e e e e e e e aaaaaaaaaaaaaaaeaeaeeeeees 6
N ©o |1 o] =T =To TU L= o = 6
1.2.1  NUMDBDEE OF CAIUS ...eeeeiiiiieiiiie et e e e e e e e e e s st e e e e e e e e e e e nnenees 7
2 [ o =T = = o o | S 7
2 B 14 =T =R o |1 o OSSPSR 7
1.2.4  PrINTNG SPEEA .....ciieiiiiiee ettt ettt et e ekt e s s bt et e e s bbbt e e e aab e e e e s nbr e e e e nnneeas 7
1.2.5  Printer SPECITICALION .......ciiuuiiiiiiiiiii it 8
1.2.6  Variable ODJECE: 10QO .....ouueiiiiiiiiie e 8
1.2.7  COUNTY COUR.....eeiiiiiiiiee ettt ettt e ottt e e skt e e sk bt e e e s bbbt e e e eabb et e e s anbb e e e e snnneeas 8
1.2.8 Card feeding / Card OULPUL ..........eeiiiiiiiiee ittt e e e e e e anneee s 9
1.2.9  TranSPONAEr TALA ......coeeiiuriiiiiiiii ettt ettt et e e st e e s st bt e e s bbe e e e e annnneee s 9
1.2.10 Variable object: TeXt / BArCOUE...........uvuviiiiiiiiiiiiiiiirr s e e s e s e e e e e e e e e e e aaaaaeaaaaaaaaaeeeees 10
1.2.11 Thermal print head heating tiMe........cccooeiiiiie e 10
R B @ | o] 1= Tox Y=o [ = o =SSR 11
T A O o] [T ox A= Y11 10 =SSP 11
R At o] =0 =T o 0= o | OSSR 11
R R B =1 o] =0 =T 0 1 T= o PSSR 12
1.3.4 Distance betWeen CharaCters ..........ooicuiiiiiiiiee e e e e e e e e e e e e e neeeees 12
RS JE I =0 -1 To] o1 o o R PP OT P PP PPP PRI 13
1.35.1 D2 Gl oo ] (o 119 - = U PUUSRRR 13
1.35.2 B L @0 o] (o L1 -\ (= PSSR 14
RS J G I (01 (T ¢ g F= TN (o T [0 O TP UP PP PPPPP 14
R R A (=T o] o o PSPPSR 14
G TR R o] r= 1 [ o TP PP PP POPPPPPPPPPP 15
R e B V1V 4 (= 1 = g ] Lo o (= PRSP 15
1.3.10 Variable ODJECLS .....cociiiiiiiieeieeeeeee e e e e e e e e aaaaaaaaaaaaes 16
1.3.11 LiNES ANA DOXES ......uieiiiiiieiiii et e e e e e e e e 16
1.3.12 IMAge DACKGIOUNG .......euiiiiiieiiiiiiiiei s s s e s s s e s e s e s e e e e e e e e aeaaaaeaaaaaaaeaaaaaaeeeeeeeeereeeeeeseneesennnes 17
(R O o] =T od £ O P PO P T PPPRPP 18
R 3 N I (o] o [T o O OO PPPRPTPP 18
IR 3 Mo To [o R o] o [T ox PP PO UP PP PPPPO 18
1.4.3  BaArCOUE-0DJECT. ....ciiiiiiieiitiie ettt ettt e s st e e s bt et e e s aanb e e e e aanee s 20
143.1 T 0o [ o 1o o PSP 20
1.43.2 Barcode: Code 2 of 5 Interleaved .............eeeviiiiiiiiii e 22
1433 Barcode: COOE 39 .....ooiiiiiiiiiiiii et e e as 23
1434 Barcode: COAE 128 ...t 24
1.4.35 BarCOAE: EAN- ...ttt e e e a e 26
1.4.3.6 Barcode: EAN-L3 ...ttt e e s a e e 27
1.4.3.7 Barcode: EAN-L28 ...ttt a e 28
1.4.3.8 BarCOAE: PDF-AL7 ..ottt e e e e e e e s bbb eeeaaeeas 30
1.5 Preferred CONrOl SEQUENCES. .....oouuiii ittt ettt ettt e s bb e e s aabb e e naneeeas 33
151 STATUS MESSAQE -..vtreeiieieeeiiiitireeittte e et s e et ettt e e e e et ettt et e e e s e e s e e et eae e e e s s aernn e e et eaeeesaannnnrees 33
1.5.2  RFID SEALUS .cetiiiiiiiiiiiiiiieittetett ettt s s s o s o4 oo 4o 4 e e e e e e e e e e e e e e e aaaaaaaaaaaaaaeaaaaeeeaeeeeeaeeeeanennnnes 33
1.5.3  SOMWEAIE FESEL ... ..ottt e e e ettt e e e e e s e et bt eeeeeeeeseeannbrneeeeaaeeeeaaannnes 33
A Y o] o<1 0T [ GO PPPPPPPTPPPPPPN 34
P2 R AN o] o =T o [ AN = g (o] gl ¢ L= ETST= T [ 34
2.1.1  Errorlevel 1 - WarNing ..ottt 34
2.1.2  EITOF 1BV 2 = EXTOF ...ttt ettt ettt et e e e e e e e bbb e et e e e e e e e e annnbbrneeeeeeeeeas 37
2.1.3  Errorlevel 3 - HArdWArE........oooueiiiiiiie ettt e e et e e e e e e e e 38
2.2 AppendiX B: COMMANGS ........coeiiiiiiiiieieieeeeeeeie s s s s e s e s e s e s e s e e e e e e e e e aaeaaaaeaaaaaaeeees 39
p N R O o1 o] IET=To [ 1T o =N 39
A © | o] [T o = To (U 1T o Lo OO TP PP PP PPPPO 40
2.2.3  Preferred SEOUEBNCES ......coiiiiii ettt s bt e e st bt e e s ab bt e e s e nbe e e e e aneee 40

F+D Feinwerk- und Drucktechnik GmbH

‘ Kirchenstral3e 38, 69239 Neckarsteinach, Germany
Phone: +49 (0) 6229 7000, fax: +49 (0) 6229 70067
F-Mail- infan@fiiddriick de internet: httn:/hAanannr fiddriick de


http://www.fuddruck.de

Software Manual Plus

ESC-sequences

1 ESC-sequences

This part of the manual contains printer commands to directly control the printer. It is subdivided into
four chapters (control sequences, object sequences, objects and preferred control sequences).

1.1 Creation of data records

Here, the structure of a data record as well as the application of the different sequences is shown.

1.1.1 Symbols and conventions

Following some specific symbols and conventions will be used:

Bold printed characters are keywords and have to be written exactly in this way.

Italic characters within a sequence are fill-ins which are replaced by the user by defined values.
Underlined values are standard values.

Non-printable control characters are enclosed in angle brackets, e.g. <CR>.

Input of control characters can vary depending on the programme. Here are some examples:

<SX><STX> b STX-character, 02 decimal, 02 hexadecimal, CTRL/B
<ET><EOT> b EOT-character, 04 decimal, 04 hexadecimal, CTRL/D
<EQ><ENQ> p ENQ-character, 05 decimal, 05 hexadecimal, CTRL/E
<AK><ACK> b ACK-character, 06 decimal, 06 hexadecimal, CTRL/F
<CR><CR> b CR-character, 13 decimal, OD hexadecimal, CTRL/M
<EC><ESC> D ESC-character, 27 decimal, 1B hexadecimal, CTRL/[

Input choices are displayed in brackets [ ].

Following conventions are valid for numerical values in ASCIl-input format: Each digit position gets a
fill-in in form of a letter. The letter defines the numerical format. Each number is represented by its
ASCll-value.

dddd means: 4-digit decimal number (0000 - 9999) in ASCII-format

hhh means: 3-digit hexadecimal number (000 - fff) in ASCII-format

If the input is not bound to a fixed format, this will be shown by two dots (..):
d.. means for example: 1, 12, 123, 012, ...

Following conventions are valid for numerical values in binary input format: Each 8-bit-binary number
is represented by its hexadecimal value. Each hexadecimal digit gets a fill-in (1 hexadecimal digit = 4
bits).

HH means: 2-digit hexadecimal number (00 - ff) in hexadecimal format
af means: 175 decimal, af hexadecimal, 10101111 binary

Following conventions are valid for character values: Each character position gets a fill-in in form of a
letter. The letter defines the character format. Each character is represented by its ASCII-value.

¢ means: 1 character (A-Z,a- 2z)

a means: 1 character (A-Z,a-2,0-9)

0|1 proposes input possibility of O or 1.

Lowerpositioned t€xts are for information purposes only.

dtype means: 1-digit type number, decimal.
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1.1.2 Utilization of control sequences
Printer control depends on the printer configuration. The configuration can either be changed by menu
or control sequences.
A control sequence has following structure:
It begins with <ESC> and a subsequent small letter as keyword.
All control sequences are terminated with <CR>.
The sum of all consecutive control sequences forms the control block.

Incorrect control sequences results in error messages on the screen with the reference ‘control
sequence’.

1.1.3 Utilization of object blocks

Object blocks define the actual printout after the printer configuration has been made.

The PLUS is equipped with its own job control language. This language is incompatible to other line-
oriented matrix printers, but it offers considerable possibilities to create a layout. Lines of text as well
as barcodes and logos can be printed at will on a card in various forms and directions.

First, to print a card, the whole card layout has to be defined as object blocks. Only after the whole
layout block has been transferred to the printer a card can be printed.

Object blocks have following structure:

An object block is composed of object sequences, which start with <ESC> and a subsequent capital
letter as keyword.

Object sequences within an object block can either be ended with or without <CR>.

All object blocks together form a layout block. A layout block has to be enclosed in <STX>....<EOT> in
order to distinguish it from control blocks.

For most of the error messages resulting of faulty object sequences, the error message 'object
sequence' is displayed on the screen.

Variable object sequences are formally used like control sequences.
All object parameters already have a default value, e. g. character spacing = 1 dot.

1.1.4 Structure of data records

A data record has following structure:

Data record = {control block, layout block, control block }

Control block = { Control sequence 1 [Control sequence n] } n=[2...]

Control sequence = {<ESC>x.... <CR>} x=[alb|...|Z]

Layout block ={<STX>Object block 1[Object block n] <EOT>} n=|[2.
Object block = { [Object sequence n] Object } n=/[1...

Object sequence ={<ESC> X ... [<CR>]} X =T[A|C|...|Z]

Object = { <ESC> B|T|L ... [<CR>] }

Data record
Defines the entire card layout including the printer configuration and print process.

Control block
Defines the entire printer configuration and the print process.

Control sequence
Sets a control parameter for the printer configuration respectively print process.

Object block
Defines the whole card layout.
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Object sequence, object

The card layout includes different types of data fields. An object sequence transfers one parameter for
the specification of this field. An object is formally an object sequence and specifies the field type (text,
barcode, logo/line/frame). This sequence always has to be placed at the end of each object block. The
object sequences before are related to this object.

First the data records are buffer stored and then edited successively. A data record already edited
does not use any longer input memory. The following symbols in the standard display indicate the
current memory state:

-> o Data can be read in

o Input block complete

o No data record edited

o Data record edited

o Number of cards still to be printed by current data record

>3O

1.1.5 Example for a data record

ESC-sequence

Note

<ESC>k0000<CR>

Start of data record

Control sequences: (1st control block)
Printer parameter

Printout without print button

<STX>

Start of layout block

<ESC>| 35<CR>

Object block 1 (= barcode set)

<ESC>GL50<CR>
<ESC>RO<CR>
<ESC>BEANL13; H60; B3; P1>4012

34567890<CR>

<ESC>| 35<CR> Object block 2 (=text data)
<ESC>XR0<CR>
<ESC>R270<CR>
<ESC>D1<CR>
<ESC>C2<CR>
<ESC>F3<CR>

<ESC>TARI AL18F; Dr ehung 270° <CR> Text ="' Rotation 270° "

<EQT> End of layout block

Control sequences: (2nd control block)
Print job
End of data record

<ESC#1<CR>

1.2

After these data have been transfered to the printer, a card should be printed.

If an error message appears on the screen after the transfer of the data record, the corresponding
reason can be found in the appendix where the error codes are mentioned.

A possible reason for the error might be, that the connection PC - Printer has not been set up correctly
or that the transfer parameters have not been adjusted correctly.

Control sequences

Structure:

Control block
Control sequence = {<ESC>x.... <CR>}

= { Control sequence 1 [control sequence n] } n=[2...]
x=[a|b|...|Z]

(o
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Listing of the possible Control Sequences:
Number of cards

Image height

Image width

Printing speed

Printer specification

Variable object: Logo

Country code

Transponder data

Variable object: Text/Barcode
Heating time thermal print head

The following pages give a detailed description of the individual control sequences.

1.2.1 Number of cards

Menu choice: CARD DATA / copies / 0000
Control set: <ESC>#d..<CR>
Example: <ESC>#10<CR>

The control sequence initiates the printout of the print job with the given number of cards.

Parameter: d = Number of cards

1.2.2 Image height

Menu choice: CARD DATA / select card / 1024
Control set: <ESC>bd..<CR>
Example: <ESC>b840<CR>

The image height defines the height of the print area.

Parameter: d = Image height * 12/mm (number of motor steps),
Minimum height = 10 mm (d = 120), Maximum height = 85.3 mm (d = 1024)

1.2.3 Image width

Menu choice: CARD DATA / select card / 672
Control set: <ESC>cd..<CR>
Example: <ESC>c450<CR>

The image width defines the width of the print area.

Parameter: d = Image width * 12/mm (number of dots),
Minimum width = 5.3 mm (d = 64), Maximum width = 56 mm (d = 672)

The value for the image width can always be smaller than the actual card format. The resulting print
area is then shifted in a centered way.

1.2.4 Printing speed

Menu choice: PRINT PARAMETERS / printing speed / 75
Control set: <ESC>jd..<CR>
Example: <ESC>j100<CR>

The Printing speed defines the transportation speed of the card within the print area.

Parameter: d = Printing speed (75 and 100 mm/sec) in steps of 25 mm/sec
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1.2.5 Printer specification

Menu choice: PRINTER SPECS.
/printer - mode
[transfer...

Control set: <ESC>kd..[;0];1]<CR>

Example: <ESC>k101;1<CR>

The Control Sequence defines the setting of various printer parameters.

Parameter:
d= 1 printout only via print button
d= 20 use transfer printing
d= 40 Card feeder available
d= 100 automatic card feeding

By adding up the individual values several settings can be made at the same time. The optional switch
(1]0) allows the setting/deletion of single parameters.

Examples:
ESC-sequence Description
<ESC>k20<CR> Reset all parameters, but
transfer device will be logged-on
<ESC>k21; 1<CR> All parameters remain unchanged, but
activate transfer device
inquire PRINT button prior to each printout

1.2.6 Variable object: logo

Control set: <ESC> | agy.; d..width ; d-.reiaht ; HHLogo daa <CR >
Aobi. . Object name
d..widh : Logo width : Number of dots in X-direction
d..Height : Logo height : Number of dots in Y-direction
HH oo data Logo data in binary form

Each bit of a byte represents 1 dot
Bit = 0: do not print dot, = 1: print dot

Data bit: 76543210
Dot: 12345678
Example: <ESC>la;8;5;0808C8 2810 <CR>

<ESC> # 1 <CR>

The Logo should have been pre-defined as a variable object (see variable objects, chapter 1.3.10,
page 16).

1.2.7 Country Code

Menu Choice: CHARACTER/LCD / country / USA

Control Set: <ESC>nd<CR>
Example: <ESC>n2<CR>
The control sequence defines the setting of the various country codes.
Parameter:
d=| 0 USA d=| 5 Sweden
d=| 1 England d=| 6 Italy
d=| 2 Germany d=| 7 Spain
d=| 3 Denmark d=| 8 Norway
d= | 4 France d=1| 9 Netherlands
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1.2.8 Card feeding / Card outp

ut

d,
d,

e.g. <ESC>1t1<CR>

<ESC>1t2 <CR>

Control set: <ESC>td<CR >

Card feeding
Card output

Positioning of the card in print position

by the card feeder
Card output

1.2.9 Transponder data

Control set: <ESC> U d..offset ; d--Length ; @ Action ; [HHpata] <CR>
d offset = Offset in blocks: 0 ... number of blocks
dlenqthn = Length in byte: 0 ... transponder size *
a Action =rl/w r® read/w® write
HHpaa = Transponder data: data in binary form
Example: <ESC>ul;5;r <CR>

the Offset is one block and then the printer reads 5 bytes
* max. read = 216 bytes/sequence; max. write = 32 bytes/sequence

The printer reads the content of the transponder or writes data to the transponder and passes the
corresponding data to the host. (see chapter 1.3.9, page 15)

The data output is according to ISO 15693 and is send via serial- / parallel interface.
Transponder Tag-it HF / I-CODEZ1.:

Byte 0|12 |3]4]|5]|6 8191]10|11]12|13]14 |15

E.g. H|a]|l o]

Offset 0 1 2 3 4

Transponder MY-D:

Byte 0|12 |3]|]4]|5]|6 8191]10|11)12|13]14 |15

E.g. H|a]|l |l | o

Offset 0 1 2
ESC-sequence Description

<ESC>u0; 0O; r ; <CR>

read transponder 1D

return: 9 bytes

1% byte = transponder type
2" _ 9" byte = transponder ID

<ESC>u0; 0; w;, <CR>

delete all transponder data
return: number of del. bytes

<ESC>u2; 12;r; <CR>

the Offset is two blocks and the printer reads 12 bytes
return: 12 bytes

<ESC>u2; 12; w, 1234567Hal | o

the Offset is two blocks and the printer writes 12 bytes

<CR> return: number of real written bytes
transponder model code number of |block size capacity
blocks
Philips I-CODE1™ 0x00 11 4 bytes 44 bytes
Texas Instruments
Tag-it HE ™ 0x01 6 4 bytes 22 bytes
Infineon my-d 0x03 125 8 bytes 1000 bytes
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1.2.10 Variable object: Text / Barcode

Control set: <ESC>vV a,;,; Data <CR >
Aobi. . Object name
Data : Text data or Barcode data
Example: <ESC>va; Text <CR> Text-object
<ESC># 1 <CR>
<ESC> v a ; Barcode data <CR> Barcode-object
<ESC># 1 <CR>

The text respectively barcode has to be pre-defined as variable object.
(see variable objects, chapter 1.3.10, page 16)

1.2.11 Thermal print head heating time

Menu choice: PRINT PARAMETERS / heating time tph / +- 0%
Control set: <ESC>w[+|-]d<CR>
Example: <ESC>w-5<CR>

The control sequence allows to change the blackening degree by increasing respectively decreasing
the thermal print head heating time between -30% and +30%.

Parameter: d = Heating time change (-30% to +30%) in 5% steps
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1.3 Object sequences

Structure:

Control block, Layout block, Control block }
<STX> Object block 1 [Object block n] <EOT>}n =[2...]

Data record {
{
{ [Object sequence n] Object } n=[1...]
{

Layout block

Object block
Object sequence <ESC> X ... [<CR>] } X =T[A|C]...|Z]
Object {<ESC>BJT|L ... [<CR>] }

Object sequences are used to define a data layout (layout block).

By several object sequences an object can be defined in form and position. All object sequences
which describe an object constitute an object block. The last object sequence of an object block
defines the object type (text, barcode, logo/frame/line). The number of objects is not limited.

All object blocks together form a layout block for a card. The following pages describe the single object
sequences in detail.

1.3.1 Object attributes

Object sequence: <ESC> A dddd [<CR>]
dddd = 0001 : Invert object
= 0002 : Mirror object on X-axis
= 0004 : Mirror object on Y-axis
= 0010 : Switch off transparency (no OR switching
operation)
Example: <ESC>A0001 Default: A0O000

X-NIBKOY

AOAAIM-Y

It is also possible to define several attributes at the same time. This needs only a sum up of the single

attributes.
Example:
ESC-sequence Description
<ESC> A 0003 inverted and mirrored at the X-axis

1.3.2 Y-Enlargement

Object sequence: <ESC> C d.. [<CR>]
d = 1...255 : Y-Enlargement ratio
Example: <ESC>C2 Default: C1
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Y-Factor 1

Y-Factor 2

Vet

Example:

<STX>

<ESC>GH0<ESC>| 35<ESC>C1<ESC>TARI AL14f ; Y- Factor 1
<ESC>GE0<ESC>| 70<ESC>C2<ESC>TARI AL14f ; Y- Factor 2
<ESC>GH0<ESC>| 135<ESC>C3<ESC>TARI AL14f ; Y- Factor 3
<EOT>

1.3.3 X-Enlargement

Object sequence: <ESC> D d.. [<CR>]
d = 1...255 : X-Enlargement ratio
Example: <ESC>D2 Default: D1
X-Factor 1

X-Factor 2

XK —Factor 3

Example:

<STX>

<ESC>GH0<ESC>1 50<ESC>D1<ESC>TARI AL14f ; X- Factor 1
<ESC>GH0<ESC>1 90<ESC>D2<ESC>TARI AL14f ; X- Fact or 2
<ESC>GH0<ESC>| 140<ESC>D3<ESC>TARI AL14f ; X- Factor 3
<EOCT>

1.3.4 Distance between characters

Object sequence: <ESC> F d.. [<CR>]
d = 1...255 : Number of blank dots
Example: <ESC>F3 Default: F1

Definition of the distance between 2 characters. The blank dots defined here are added to the space
between characters pre-set in the drawing font.
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Character Spacing 1
Character Spacing 2
Character Spacing 3
Character Spacing 4
Character Spacing 5

Example:

<STX>

<ESC>G50<ESC>| 50<ESC>F1<ESC>TARI AL14f ; Character Spacing 1
<ESC>GH50<ESC>| 100<ESC>F2<ESC>TARI AL14f ; Char act er Spaci ng 2
<ESC>G50<ESC>| 150<ESC>F3<ESC>TARI AL14f ; Char act er Spacing 3
<ESC>GH50<ESC>| 200<ESC>F4<ESC>TARI AL14f ; Char act er Spaci ng 4
<ESC>G50<ESC>| 250<ESC>F5<ESC>TARI AL14f ; Character Spacing 5
<EOT>

1.3.5 Positioning

The positioning of objects is realized by defining the X- and Y-coordinates. Without any further
specifications this defined coordinate dot is related to the upper left corner of the corresponding text-,
barcode- or logo-object. By defining additional parameters, the middle as well as right respectively
lower edge can be defined as reference point. Thus, it is possible to centre all objects of a card layout
not only in X- and Y-direction but also to align them to both edges. When positioning, the minimum
distance of 3 mm to the lower edge is to observe.

l..
Il l..;z l.;r

1.3.5.1 X-Coordinate

Object sequence: <ESC> G d..[; x - Alignment ] [<RCR>] (X - Coordinate)
d = 1..672 Number of dots from left edge
X - Alignment = | left
r right
z centred
Example: <ESC>G10;z
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1.3.5.2 Y-Coordinate

d
y - Alignment

Example: <ESC>I10

Object sequence: <ESC> Id..[;y - Alignment] [<CR>] (Y - Coordinate)
1..1024 Number of dots from upper edge

I
r
z

left
right
centred

1.3.6 Internal logo

Image name

Example: <ESC>MFDLogo;

Object sequence: <ESC> M Image name ; <CR >

Name of internally stored logo

Using this sequence, logos which are implemented into the printer can be integrated into a data

record.

Those logos stored into the printer can be displayed and printed via the menu PRINTER INFOS /

Logos.

1.3.7 Stepping

d..W =-9.. +9
d.z = 1..255
d..|: = g | 1

d--B = l

d..A = g
Example:<ESC>Q1;1

Object sequence: <ESC> Qd..w;d..z [;d..c [;d..5 [;d..A]]] [KCR>]

. Stepping value

. Stepping cycle

1-254: Number of cards without stepping
255 : Stepping after each print job

. Filter for leading zeros ( text-objects )
0 : print leading zeros

1: suppress leading zeros

. Start of stepping field

Position of 1st digit of stepping field

. Field Size: Number of digits

=0 : to the end of text-, barcode string
> 0 : Number of relevant digits

The stepping function can be used for text- and barcode-objects.

No stepping will be made if the field definition is selected so that the defined field is not completely
positioned inside the corresponding text or barcode string.

Example:

ESC-sequence

Description

<ESC>Q1; 1 After each card the whole text string is stepped by +1.
Leading zeros are printed.
<ESCQ 1; 2;1 Every 2 cards the whole text string is stepped by -1.

Leading zeros are replaced by blanks. If the value of
the corresponding field = 0, a '0' is printed at the end.

<ESC>Q1;1;0; 4

After each card the relevant digit field is stepped by
+1. Leading zeros are printed. The relevant digit field
starts with the 4th place of the corresponding text- or
barcode-string and ends at the string end.

<ESC>Q1;1;0; 4; 3

After each card the relevant digit field is stepped by
+1. Leading zeros are printed. The relevant digit field
starts with the 4th place of the corresponding text- or
barcode string and includes 3 digits in total.

<ESC>Q1; 255

After each completed print job the whole text string is
stepped by +1. Leading zeros are printed. A print job
is started with the control sequence: <ESC># d..
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1.3.8 Rotation

Object sequence: <ESC> R 090|180 | 270 [<CR>]
Example: <ESC>R0

Each object can be rotated by 90°, 180° or 270°.

Rotation 0°

S 20
~ (=]
=
= =
.08} UOREIOY °
Example:
<STX>

<ESC>G396; z<ESC>| 20<ESC>RO<ESC>TARI AL20f ; Rot ati on 0°
<ESC>G700<ESC>| 240; z<ESC>RI0<ESC>TARI AL20f ; Rot ati on 90°
<ESC>G396; z<ESC>1 400<ESC>R180<ESC>TARI AL20f ; Rot ati on 180°
<ESC>R0<ESC>| 240; z<ESC>R270<ESC>TARI AL20f ; Rot ati on 270°
<ECT>

1.3.9 Write transponder

Object sequence: <ESC> U d..ofset ; 0-.Length ; HHpata <CR>
d offset = Offset in blocks: 0 ... number of blocks
d lengtn = Length in byte: 0 ... 32 bytes
HH paa = Transponder data: data in binary form
Example: <ESC>U1;5;Hallo<CR>
The Offset is one block and then 5 bytes (Hallo) are written

Before printing, the data are written on the transponder and a write control is executed simultaneously.
In case of a successful write process a short signal tone can be heard. In case of a write error a long
signal tone can be heard and the error is indicated on the screen. In case of an error the card is not
printed.

The Transponder is partitioned in blocks of 4 bytes / 8 bytes each. If one block is not completely
written the remainder of the block is filled with FF. (see chapter 1.2.9, page 9)
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1.3.10 Variable objects

Object sequence: <ESC> V a,, [<CR>]
o = Object name : 0-9, A-Z, a-z (1digit)
Example: <ESC>V1

Each object (barcode-, text- and logo-object) can be defined as a variable object. It allows to allocate
to this object a new content outside of the layout block without having to transfer the entire data record
anew.

The original object defined in the layout block pre-defines the maximum field size. Thus, this object
can later only be filled with the same maximum number of data. The transfer of new data is effected by
the control sequence:

<ESC>vagy,;. for text- / barcode-objects (see chapter 1.2.10, page 10)
<ESC>lagy,;. for logo-objects (see chapter 1.2.6, page 8)

1.3.11 Lines and boxes

Object sequence: <ESC> X d..x1; d..v1; di.xa; doova s d.owigen [;d-.rin] [SCR >]
d.xg d.vy: Coordinate 1 : 1 ... Label width
d.x2 d..v2: Coordinate 2: 1 ... Label height
d..width : Line width: Number of dots: 1 ... Label width
d..cn . Fill boxes

By this object sequence lines as well as boxes can be created. In case that [x1,y1] and [x2,y2] define
a diagonal, a box is printed, otherwise a horizontal or vertical line.

x1,y1 x2,yl

X1, y2 X2, y2

It has to be observed that the 2nd pair of coordinates shall have a higher value than the first one.
Lines are widened inwards.

Example:

<STX>

<ESC>X20; 20; 250; 150; 6
<ESC>X300; 40; 350; 330; 3
<ESC>X120; 220; 200; 300; 1; 1
<EOT>
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1.3.12 Image background

Object sequence: <ESC>Y HHmage data <CR >
HH mage data Image data in binary form
Each bit of a byte represents 1 dot
Bit = 0: do not print dot, = 1: print dot
Data bit: 76543210
Dot: 12345678

Normally the image background respectively the image memory is blank (white). By this sequence, the
image background can be defined. As the image sequences are directly transferred into the image
memory and object attributes cannot be applied, it is not a true object sequence in this case. Instead,
the entire image area can be defined without being restricted by the 64 K limit and without using the
main memory. As the data record is immediately processed, only 1 image line has to be buffer stored
in the input memory.

In the image area, objects are normally processed by switching operation. Image sequences are
overwriting the image memory. Thus, image sequences shall be transferred to the printer prior to
objects.

Only 1 image line is transferred per ESC-sequence. With every sequence the next image line is
addressed and written automatically. The maximum number of image sequences is identical to the
image height. Too many image sequences will be ignored and a WARNING message is made

The number of image data per sequence is calculated by the image width / 8. Digits after the decimal
point will be rounded up. The image width is identical to the card width, unless no other image area
has been explicitly defined. The incorrect number of image data results in unpredictable errors, and
thus has to be avoided.

Object sequence:: <ESC> Zd.. <CR >
d = number of empty image lines

To reduce the multitude of data, image lines in which nothing will be printed can be skipped by
<ESC>Zzd. The parameter d indicates the number of empty image lines.

Example:
Card width = 800 dots: 100 image data are to be sent per image line.
Card width = 480 dots: A maximum of 480 image sequences can be sent to the printer.
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1.4 Objects

An object will be defined by a special object sequence. This special object sequence always has to be
the last object sequence within an object block. All specifications in the object sequences before are
related to this object.

The PLUS distinguishes the following objects:

<ESC>T ... TEXT-object
<ESC>B ... BARCODE-object
<ESC>L ... LOGO-object

Following the single objects are described in detail.

1.4.1 Text-object

Object sequence: <ESC> Tfont type ; text data [ <CR> ]
font type Text examples:
COUR|06f Courier 06 bold
COURIOS8f Courier 08 bold
COURI10f Courier 10 bold
COURI12f Courier 12 bold
COURI14f Courier 14 bold
ARIALOSf Arial 08 bold
ARIALOOSf Arial 09 bold
ARIAL10f Arial 10 bold
ARIAL12f Arial 12 bold
ARIAL 14f Arial 14 bold
ARIAL 16f Arial 16 bold
ARIAL 18f Arial 18 bold

Text-objects are defined by specifying the drawing font and the corresponding drawing string. In case
of incorrect or missing font specification, Courier 08 bold is used as default value.

Via menu CHARACTER/LCD / SCHEDULE, it is possible to select between ANSI-, ASCII- or
multilingual character set chart.

Example:
<ESC>TARI AL18F; text string

1.4.2 Logo-object

Object sequence: <ESC> L d..wigth; d.-Heignt ; | ; HHLogo data <CR >

d..widh : Logo-width : Number of dots in X-direction
d..Height * Logo-height : Number of dots in Y-direction
I Logo type (small L)

HH oo data Logo data in binary form

Each bit of a byte represents 1 dot
Bit = 0: do not print dot, = 1: print dot

Data bit: 76543210
dot: 12345678
<CR> has to be placed directly behind the logo data !!

A logo is defined as a freely programmable image, which bitmap is transferred to the printer as data.
As for other objects, the form and position of a logo-object can also be defined in detail using the
corresponding object sequences.
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Example:
Logo | Bit: 7654 3210 Hex value decimal
....n. .. 0000 1000 08 8
R T 0000 1000 08 8
nn..n. .. 1100 1000 Ccs8 200
.n.n. .. 0010 1000 28 40
R s N 0001 0000 10 16
<STX>

<ESC>GB0<ESC>| 35<ESC>RO<KESC>CA<ESC>D4
<ESC>LS; 5; | ; 08y 08,4 C8y 28y 10,<Ce>
<EOT>

Logo-object sequence in BASIC notation:
CHR$(27)+"L8;5;I;"+CHR$(8)+CHR$(8)+CHR$(200)+CHR$(40)+CHR$(32)+<CR>
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1.4.3 Barcode-object

1.4.3.1 Introduction

Barcode-objects can be defined in their form and function by a multitude of parameters. The sketch
below illustrates these parameters.

position parameter:

<ESC>G ... <ESC>1 ...

A

check line

A

barcode height

e g space: barcode - subscript line
1234

subscri:pt line

wide element

—>:

small element barcod:e height

«—— card

By the following object sequence a barcode can be integrated:

<ESC>B Stype ; [ Parameter; ...] > Barcode data <CR >
Stype = Name of barcode type :
Srype Corresponding barcode:
C 25 | Code 2 of 5 Interleaved
C_39 Code 39
C_128 Code 128
EANS EAN-8
EAN13 EAN-13
EAN128 EAN-128

The first parameter must always be the desired barcode type. Then, further optional parameters may
follow. Every parameter input starts with a key letter and ends with a semicolon '; '. The beginning of
the barcode data is indicated with the sign'>".

Optional parameters:
Further barcode specific parameters can be specified. In case of no specification, a default value is

used. The sequence of the parameter input (barcode, subscript) is arbitrary. The parameter
specifications should be decimal numbers or text strings. Following optional parameters can be used:
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Parameters for barcode:

Hd.
Bd.

R2|3|5

Ko|1

zo|1]2

SOJalb]|c

Barcode Height in number of dots (1/12 mm )
Default: H120

Width for a small element in number of dots
Default: B3

Ratio = proportion of wide element to small element
2 2:1

3=38:1

5 5:2

Default: R3

Check line: 0 = WITHOUT, 1 = WITH check line
Default: KO

Check digit: 0 = WITHOUT, 1 | 2 = WITH check digit

Z1: check digit does not appear in subscript line

Z2: check digit will be printed in subscript line, too

For some barcodes an additional check digit can optionally be generated. For
barcodes in which the check digit is a regular part, it is not possible.

Default: Z0

Start code, only code 128 and EAN 128
Default: SO

Parameters for subscript line:

A subscript line can automatically be printed for each barcode. It is printed centred underneath the
barcode. The subscript line can be defined in detail via the following parameters:

A dddd

T font type

Cd..
Dd.
Fd.

Pd.

P %

Subscript line: Object attributes
Default: AOOOO

Subscript line: Drawing font
All fonts implemented in the printer can be used.
Default: COURIO8f

Subscript line: Y-Factor
Default: C1

Subscript line: X-Factor
Default: D1

Subscript line: Character space (Number of dots)
Default: F1

Subscript line: Space to barcode (Number of dots)

Reference point is the last dot line of the barcode symbol. PO would print the
subscript line flush below the barcode symbol. A negative value places the
subscript line inside of the barcode symbol, whereas positive values move the
subscript line away from the barcode.

Do not print subscript line.
Default: P1

Following object sequences can also be used to form and position the barcode symbol:

<ESC>A ...
<ESC>G ...
<ESC>I ...
<ESC>Q ...
<ESC>R ...
<ESC>V ...

Example:
<STX>

Object attributes
X-Position
Y-Position
Numerical stepping
Rotation

Variable object

Card with Code 39.

<ESC>GO0<ESC>1 40<ESC>RO
<ESC>BC_39; H70; K1; B3; R2; Z1; TARI AL20f ; F2; P1; >CODE39

<EQOT>
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1.4.3.2 Barcode:

Code 2 of 5 Interleaved

|Object sequence: <ESC>BC_205 I; [ Parameter; ...] > Barcode data [ CR ]

Parameter :
H 1..1000

B 1..99

R2|3|5

K o1l

Z0J1]2

A dddd

T fonttype
C 1..255
D 1..255
F 1..255

P -99 .. +99

P %

Barcode data:

Valid:

Number:

Barcode:

Barcode Height in number of dots

Default: H120

Width of a small element in number of dots

Default: B3

Ratio = proportion of wide element to small element
2=2:1,3=3:1,5=5:2

Default: R3

Check line: 0 =WITHOUT , 1 = WITH check line
Default: KO

Generation respectively printout of the check character in
the subscript line

0 = do not generate check character
1 = check character in barcode, but not in subscript line
2 = check character in barcode as well as in subscript line

Default: Z0
Subscript line:

Subscript line: Object attributes (see Object sequence: Object attributes)
Default: AO00O

Subscript line: Character font
Default: COURIO8f

Subscript line: Y-Factor
Default: C1

Subscript line: X-Factor
Default: D1

Subscript line: Character space (Number of dots)
Default: F1

Subscript line: Space to barcode

Reference point is the last dot line of the barcode symbol. A negative value
places the subscript line inside of the barcode symbol, whereas positive values
move the subscript line away from the barcode.

Do not print subscript line
Default: P1

0 — 9 (only numerical numbers)

Code 2 of 5 Interleaved prescribes an even number of digits.
Should the number of digits inputted be odd, a leading zero is
automatically added

any number of valid characters, according to print area

Symbol structure, Symbol width:

Rest zone, start character, effective character, [check character], stop character, rest zone

Rest zone:

blank, width at least 10 times the element width

Start-, Stop character: automatically generated by the programme

Check character:

can be generated automatically by the programme, but is not a
regular component of Code 2 of 5 Interleaved. The check character is
calculated from a Modulo-10 - check sum with a weight of 3.
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Margin character, effective character, check character includes according to their ratio the following

number of element widths:

Ratio

R 2:1

R 31

R 5:2
Example:
<STX>

Margin character together effective character, check character
8 7
9 9

17 16

Code 2 of 5 Interleaved

<ESC>G0<ESC>1 40<ESC>RO
<ESC>BC_205_1| ; H70; KO; B3; R3; Z1; TARI AL20; F2; P1; >12345678

<EOT>

1.4.3.3 Barcode:

12345678

Code 39

|Object sequence: <ESC>BC_39; [ Parameter; ...] > Barcode data [ CR]

Parameter :
H 1...1000

B 1..99

R2|3|5

K 0|1

Z0J1]2

A dddd

T fonttype
C 1..255
D 1..255
F 1..255

P -99 .. +99

P %

Barcode:

Barcode Height in number of dots
Default: H120

Width of a small element in number of dots
Default: B3

Ratio = proportion of wide element to small element
2=2:1,3=3:1,5=5:2

Default: R3

Check line: 0 =WITHOUT , 1 =WITH check line
Default: KO

Generation respectively printout of the check character in
the subscript line

0 = do not generate check character
1 = check character in barcode, but not in subscript line
2 = check character in barcode as well as in subscript line

Default alternative: Z0

Subscript line:

Subscript line: Object attributes (see Object sequence: Object attributes)
Default: AOOOO

Subscript line: Character font

Default: COURIO8f

Subscript line: Y-Factor

Default: C1

Subscript line: X-Factor

Default: D1

Subscript line: Character space (Number of dots)
Default: F1

Subscript line: Space to barcode
Reference point is the last dot line of the barcode symbol. A negative value

places the subscript line inside of the barcode symbol, whereas positive values

move the subscript line away from the barcode.

Do not print subscript line
Default: P1
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Barcode data:

Valid: 0-9,A-Z,space -.$/+%

Number: any number of valid characters, according to print area

Symbol structure, Symbol width:

Rest zone, margin character, effective character, [check character], margin character, rest zone

Rest zone: blank, width at least 10 times the element width
Margin character: automatically generated by the programme
Check character: can be generated automatically by the programme, but is not a

regular component of the Code 39. The check digit is calculated from a
Modulo-43 -check sum.

Margin character, effective character, check character includes according to their ratio the following
number of element widths:

R 2:1 = 13 elements, R 3:1 = 16 elements, R5:2 = 29 elements

Example: Code 39

<STX>
<ESC>GB0<ESC>1 40<ESC>R0
<ESC>BC _39; H70; KO; B3; R3; Z1; TARI AL20; F2; P1; >CODE39

<ECT>
C

ODE39
1.4.3.4 Barcode: Code 128

|Object sequence: <ESC>BC_128; [ Parameter; ...] > Barcode data [ CR]

Parameter : Barcode:

H 1...1000 Barcode Height in number of dots
Default: H120

B 1..99 Width of a small element in number of dots
Default: B3

KO0|1 Check line: 0 =WITHOUT , 1 = WITH check line
Default: KO

Z 1|2 Printout of start code and check character in subscript line

1 = donot print, 2 = print

Default: Z1

SO|lalb]|c Start code:

(The start code can also be defined by the first barcode data)

a = Start code for character set A, otherwise no further conversion

b = Start code for character set B, otherwise no further conversion

¢ = Start code for character set C
The programme converts the digit pairs. In case of an odd number of
digits, a leading '0' is added.

0 = automatic compression:
By switching in each case to the best appropriate character set a barcode
symbol with the shortest possible width is created.
Default: SO

Subscript line:
A dddd Subscript line: Object attributes (see Object sequence: Object attributes)
Default: AOOOO

T fonttype Subscript line: Character font
Default: COURIO8f

C1..255 Subscript line: Y-Factor
Default: C1
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D 1..255 Subscript line: X-Factor
Default: D1

F 1..255 Subscript line: Character space (Number of dots)
Default: F1

P -99..+99 Subscript line: Space to barcode

Reference point is the last dot line of the barcode symbol. A negative value
places the subscript line inside of the barcode symbol, whereas positive values
move the subscript line away from the barcode.

P % Do not print subscript line
Default: P1

Barcode data:

Code 128 distinguishes between 3 different character sets. With the first barcode character or the
parameter Sx the corresponding character set can be chosen. If the first character is not a valid start
code, the value of the parameter Sx is took over and the corresponding start code is used.

Valid start code characters:
Start code A : ¢ (135 decimal)

Startcode B : & (136 decimal)
Startcode C : & (137 decimal)

Subsequent characters:

Character set C : 0 - 9, an even number of characters is prescribed, otherwise a leading '0' is
added

Character set A,B: all ASCIl-characters in the range 32 - 127 :
0-9,A-Z,a-z
space character ' "#$% &' ()*+,-./:;<=>2@[\]*_{|}~ DEL

Control characters in

Character set A Character set B ASCII-code to be sent

FNC3 FNC3 C (128 decimal )

FNC2 FNC2 u (129 decimal )

SHIFT SHIFT é (130 decimal )

Code C Code C a (131decimal)

Code B FNC4 a (132 decimal )

FNC4 Code A a (133 decimal )

FNC1 FNC1 a (134 decimal)
Automatic: as character set B, but without : SHIFT , Code A, Code C
Number: any number of valid characters, according to print area.

Symbol structure, Symbol width:
Rest zone, start code, effective character, check character, stop character, rest zone

Rest zone: blank, width at least 10 times the element width
Start code: as mentioned above

Stop code: automatically generated by the programme
Check character: automatically generated by the programme

Start code, effective character, check character consist each of 11 element widths. The stop character
has 13 times the width of the small element.
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Example: Code 128

<STX>
<ESC>G0<ESC>1 40<ESC>RO
<ESC>BC_128; H70; KO; B3; TARI AL20; F2; P1; >Codel128

<EOT>
8

Codel2

1.4.3.5 Barcode: EAN-8

|Object sequence: <ESC>BEANS; [ Parameter; ...] > Barcode data [ CR ]

Parameter : Barcode:

H 1..1000 Barcode Height in number of dots
Default: H120

B1..4 Width of a small element in number of dots
Default: B3

(In addition the whole barcode symbol can be multiplied via object sequences
<ESC> C ... and <ESC> D ...in height and width)

KO0|1 Check line: 0 = WITHOUT , 1 = WITH check line
Default: KO
Subscript line:
P1 Print subscript line
P % Do not print subscript line
Default: P1
Barcode data :
Valid: 0 - 9 (only numerical numbers)
Number: The barcode consists of 8 digits including check digit. If 8 digits are inputted, the

8th digit is checked as check digit. If 7 digits are inputted, the check digit is
calculated and added.

Symbol structure, Symbol width:

Rest zone, margin character, 4 effective digits, separation character, 4 effective digits, margin
character, rest zone

Rest zone: blank, width at least 10 times the element width
Margin character: automatically generated by the programme

An EAN-8 - barcode symbol consists of 67 element widths in total.
Example: EAN-8

<STX>

<ESC>GE0<ESC>l 40<ESC>R0O
<ESC>BEANS; H70; KO; B3; >4012345
<EOT>

2"3

1 455”

40
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1.4.3.6 Barcode: EAN-13

|Object sequence: <ESC>BEAN13; [ Parameter; ...] > Barcode data [ CR]

Parameter : Barcode:

H 1...1000 Barcode height in number of dots
Default: H120

B1..4 Width of a small element in number of dots
Default: B3

(In addition the whole barcode symbol can be multiplied via object sequence:
<ESC> C ... and <ESC> D ... in height and width)

KO0|1 Check line: 0 =WITHOUT , 1 = WITH CHECK line
Default: KO
Subscript line:

P1 Print subscript line

P % Do not print subscript line
Default: P1

Barcode data:

Valid: 0 - 9 (only numerical numbers)

A blank before the 1st digit has the effect that the 1st digit of the subscript line is
printed left of the barcode. Without a blank all 13 digits are printed underneath
the barcode.

Number: The barcode consists of 13 digits including check digit. If 13 digits are inputted,
the 13th digit is checked as check digit. If 12 digits are inputted, the check digit
is calculated and added.

Symbol structure, Symbol width:

Rest zone, margin character, 7 effective digits, separation character, 6 effective digits, margin
character, rest zone

Rest zone: blank, width at least 10 times the element width

Margin character: automatically generated by the programme

An EAN-13 - barcode symbol consists of 95 element widths respectively 106 element widths in total, in
case the first digit is printed left of the barcode.

Example: EAN-13

<STX>

<ESC>G0<ESC>1 40<ESC>RO

<ESC>BEANL13; H70; KO; B3; > 401234567890
<ECT>

78901

4“012345 6
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1.4.3.7 Barcode: EAN-128

|Object sequence: <ESC>BEAN128; [ Parameter;...] > Barcode data [ CR]

Parameter : Barcode:

H 1...1000 Barcode Height in number of dots
Default: H120

B 1..99 Width of a small element in number of dots
Default: B3

KO0|1 Check line: 0 =WITHOUT , 1 = WITH CHECK line
Default: KO

Z 1|2 Print of the start code and check character in subscript line
1 = donot print, 2 = print
Default: Z1

S O|lalb]|c Start code:

(The start code can also be defined by the first barcode data)

a = Start code for character set A, otherwise no further conversion

b = Start code for character set B, otherwise no further conversion

¢ = Start code for character set C
The programme converts the digit pairs. In case of an odd number of
digits, a leading '0' is added.

0 = automatic compression:
By switching in each case to the best appropriate character set a barcode
symbol with the shortest possible width is created.
Instead of SO this parameter can also be dropped.

Default alternative: SO

Subscript line:

A dddd Subscript line: Object attributes (see Object sequence: Object attributes)
Default: AOOOO

T font type Subscript line: Drawing font
Default: COURIO8f

C 1..255 Subscript line: Y-Factor
Default: C1

D 1..255 Subscript line: X-Factor
Default: D1

F 1..255 Subscript line: Character space (Number of dots)
Default: F1

P -99 .. +99 Subscript line: Space to barcode

Reference point is the last dot line of the barcode symbol. A negative value
places the subscript line inside of the barcode symbol, whereas positive values
move the subscript line away from the barcode.

P % Do no print subscript line
Default alternative: P1

Barcode data :

EAN-128 is a variant of the Code 128. In EAN-128 the code character FNCL1 is always behind the start
code. This code character is automatically generated by the printer programme. Within the barcode
string, FNC1 can also be used as a closing character for variable fields. In this case it should be also
inputted as data.

Valid start code characters:

Start code A : ¢ (135 decimal)
Startcode B : & (136 decimal)
Startcode C : & (137 decimal)
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According to the character set ( Sx ) the following characters are valid:

Character set C (Sc): 0-9
Character set A/B (Sa/Sh): all ASCll-characters in the range 32 - 127
0-9,A-Z,a-z
space character ' "#$% &' ()*+,-./:;<=>2@[\]"_{|}~

DEL

Control Characters in

Character Set A Character Set B ASCII-Code to be sent

FNC3 FNC3 C (128 decimal )

FNC2 FNC2 a (129 decimal )

SHIFT SHIFT é (130 decimal )

Code C Code C a (131 decimal)

Code B FNC4 a (132 decimal)

FNC4 Code A a (133 decimal )

FNC1 FNC1 a (134 decimal )

automatic compression (S0) :  ASCllI-characters 32-127 + FNC1

Number: max. 48 effective characters, but the number of code characters
(start-, stop-, control-, check- and coded effective characters) shall not
exceed 35.

Symbol structure, Symbol width:
Rest zone, start code, FNC1, effective character, check character, stop character, rest zone

Rest zone: blank, width at least 10 times the element width

Start code: as mentioned above

FNC1: this code character will be inserted automatically

Stop code: automatically generated by the programme

Check character: automatically generated by the programme (Modulo 103)

Start code, effective character, check character consist each of 11 element widths. The stop character
has 13 times the width of the small element.
Example: EAN 128

<STX>
<ESC>GB0<ESC>| 40<ESC>R0O
<ESC>BEAN128; H70; KO: B3; TARI AL20; F2; P1; >1065934211678

<EQOT>

106593444211678
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1.4.3.8 Barcode:

PDF-417

|Object sequence: <ESC>BPDF417; [ Parameter; ...] > Barcode data [CR]

Parameter:
L

R, C

Meaning:

Specification of ERROR-level.

A PDF-417 includes an error detection code, i. e. a kind of check-digit.
Supplementary an error correction code can be added in order to restore
illegible code words. The higher the ERROR-level, the higher the restore
coefficient. Nevertheless, the coefficient of the ERROR-level should be chosen
moderately as a high coefficient does not only enlarge the barcode symbol but
also reduces the number of effective data.

Recommendation: 10% of the number of code words for the effective data
should be used for the error detection. The following ERROR-levels are
possible:

LO : only error detection, no error correction

L1 : error detection + 2 Code words for correction

L2 : " + 6 "
L3: " + 14 "
L4 : " + 30 "
L5: " + 62 "
L6 : " + 126 "
L7 : " + 254 "
L8 : " + 510 "

(A PDF-symbol includes maximally 925 code words)

The specification of the ERROR-Levels can also be made in %:
L%d : d specifies the percentage of the correction code words to the effective
data words (Example: L%10).

If no L specification is made, L%10 will be used. Should a fix matrix for the
barcode symbol be defined, the correction coefficient will be increased so far as
free code words remain.

Number of code columns

Defines the width of the PDF-symbol. A PDF-symbol consists of margin
characters, line indicators and the code words for the effective data (= code
columns).

Each code word consists of 17 modules. The minimum module width should be
1/6 mm. Margin characters and line indicators together have a width of 69
modules.

Possible data for PDF-code columns: C1 ... C30.

This parameter is optional. In case no parameter is defined, the R-parameter
must be defined! The programme determines the necessary width depending
on the number of effective data as well as the chosen correction coefficient.

Number of code lines

Defines the height of the PDF-symbol. A PDF-symbol consists of several
stacked barcode lines: 3 ... 90.

Possible data for PDF-code columns: R3 ... R90.

This parameter is optional. In case no parameter is defined, the C-parameter
must be defined! The programme determines the necessary height depending
on the number of effective data as well as the chosen correction coefficient.

Definition of a symbol matrix

If the C- and R-parameter are defined, the symbol size is always equally sized
according to the definition. If less efficient data are defined than could be
encoded in the symbol, it will be filled up with fill-in characters.

Though, too many effective data would provoke an abnormal termination and
error message on the screen.
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T Truncated PDF
Layout of the PDF-symbol in a shortened form. In this case, the right line
indicator as well as the right margin character are presented by a module and
the number of modules for line indicators and margin characters is only 35
modules. This short form should not be used in cases where a high error
correction is necessary.

TO = normal mode (= pre-set value)
T1 = Truncated PDF
w Width of a module

Defines the module width in number of dots. A module should have at least
a width of 1/6 mm (2 dots with a 12-dot-thermal board).

Example.. W2 = 2 dots/ module

Pre-set value is: W2,

H Height of a module (barcode line)
Defines the height of a barcode line in number of dots. The height of a barcode
line should be at least 3-4 times the module width.

Example.: H6 = 6 dots/barcode line
Preset value is: H6.
D PDF - Effective data

According to the type of data, a varying number of data can be encoded in a
PDF-symbol. In this connection the data are transferred into so called code
words. A PDF-symbol can maximally include 925 code words. The number of
code words used for error correction must be deduced from these 925 code
words. In a code word following data can be encoded:

2 alphanumerical data

2,93 numerical data

1,2 binary data (value range: 0 - 255)

With an ERROR-level = 0, following data could maximally be encoded in a
PDF-symbol:

1850 alphanumerical data

2710 numerical data

1108 binary data

The printer software provides the correct encoding of each data type.
Optimization is effected in that way that the number of code words is kept as
small as possible.

Input of effective data:

All data inside the value range 0 - 255 are valid.
To avoid conflicts with other printer control characters and to recognize the end of the effective data,
all data which ASCII-value is less than 32, must be inputted in a special form:

\ddd (ddd = 3-digit decimal value)

\\ (for characters: "\")

Example.:\013 (="CR")

PDF417 as variable data field

The code PDF 417 can be used as other barcodes as a variable barcode field.
See example mentioned below.

Error messages:

In case of conflicts regarding the generation of the PDF-symbol due to faulty parameters, the following
error message is created:

ERROR #074

PDF417 - data
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Possible error reasons:
- incorrect ERROR-level
- incorrect specification of number of columns, number of barcode lines
- number of effective data too high
- no D-parameter respectively no effective data
- neither C-parameter, nor R-parameter is defined
- total of data code words + number of correction code words bigger than
925

After this error message no further printout is possible.

Example:

<S>

<Ec>@020<Ec>l 0020<E>V1

<E>BPDF417; L9%40; C3; TO; W2; H8;

D This is a PDF417-Barcode.\013\010

F+D Fei nwer k- und Drucktechni k\ 013\ 010<Cg>

<Er>

In this case the PDF 417-barcode is additionally defined as a variable barcode field (#1 ). The
barcode width is defined to 3 code columns (= 3*17 + 69 = 120 modules). Each module has a width of
2 dots --> barcode width = 120 * 2 =240 dots.

The program calculates the single code words and adds 10% of the total number of code words for
correction purposes. Thus, the number of barcode lines is determined. The height of each barcode
line is determined to 8 dots.

Variable barcode field:

To print an additional card with new PDF-data, the following variable control set can for example be
transferred to the printer:
<Ex>v1; New PDF417-data.\013\010 <Cg>

<E>#1<C>

Only the PDF-data have been changed. The card layout is kept.
By input of the variable control set:

<Ec>vl; <Cz>

no PDF-symbol would be printed.
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1.5 Preferred control sequences

1.5.1 Status message

Status request is possible via V24. The status report can be requested at any time. The printer sends
its current status, unless a printout is effected at this time. In this case, the status will be sent before
the printout of the next card is made. Each output line will be ended by <CR><LF> .

Status request, by <ESC>I<ENQ> (<ENQ>=05h respectively CTRL/E):
TFK+ aS02/v0.16 - programme version
=00 - printer status (ss)
#0000 - humber of cards
*65536 - remaining input memory
/054 - from here error listing in case of error
/024
Printer status ss:
08 - at least one more card to print
10 - card can be taken out
20 - data record is stored
80 - stepping motor in motion
Short status, by <ESC>!<ACK> (<ACK>=06h respectively CTRL/F):
=00/000 - Printer-status + error code (highest priority)
Printer status ss:
02 - after reset
08 - at least one more card to print
10 - card can be taken out
20 - data record is stored
80 - stepping motor in motion

1.5.2 RFID status

If the optional RFID unit is integrated, it is possible to ask for the version of the transponder electronic.
E. g.: .Moby-D v4.5"

If the RFID unit is not integrated, the message “ Not Present " is displayed on the screen.
RFID status, by <ESC>!<BEL> (<BEL>=07h respectively CTRL/G):

1.5.3 Software reset

The control sequence <ESC>!! results in a printer-reset. In this case, the printer will be re-started. All
data still in the input memory will be deleted.
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2 Appendix

2.1 Appendix A: Error messages

2.1.1 Errorlevel 1 - Warning

Message

Reason

Measure

WARNING  #002
Control Sequence

Incorrect value after <ESC>b:
invalid character
Value < 80

Correct sequence

WARNING  #003
Control Sequence

Incorrect value after <ESC>c:
invalid character

Value < 64

Value > number of dots thermal
print head

Correct sequence

WARNING  #004
Control Sequence

Incorrect value after <ESC>d:
invalid character

Correct sequence

WARNING  #005
Control Sequence

Incorrect value after <ESC>e:
invalid character

Correct sequence

WARNING  #010
Control Sequence

Incorrect value after <ESC>j:
invalid character

Correct sequence

WARNING #011
Control Sequence

Incorrect value after <ESC>k:
switch not equal to O or 1
Transfer printing not allowed, as
not logged-on in set-up

& correct sequence
a Service

WARNING  #012
Control Sequence

Incorrect value after <ESC>:
invalid character

Correct sequence

WARNING  #014
Control Sequence

Incorrect value after <ESC>n:
Value > 9

Correct sequence

WARNING  #022
Control Sequence

Incorrect value after <ESC>v:
invalid character

Correct sequence

WARNING  #023
Control Sequence

Incorrect value after <ESC>w:
invalid character

Correct sequence

WARNING  #024
Control Sequence

Incorrect value after <ESC>Xx:
invalid character

Correct sequence

WARNING  #025
Control Sequence

Incorrect value after <ESC>y:
incorrect syntax

invalid character

X/Y-position = 0

image width/image height <16
image width > card width

Correct sequence

WARNING  #026
Control Sequence

Incorrect value after <ESC>z:
invalid character

Correct sequence

WARNING  #027
Control Sequence

Invalid control sequence:
Incorrect small letter after <ESC>

Correct sequence

WARNING #028
obj. indicator ?

Object identification has not been
found

Carry out identification of object via
<ESC>V

Allocate new data to object with
similar identification via <ESC>v

WARNING  #029
Var. logo length

Number of var. logo data not
identical to original logo

Var. logo will be ignored. Set var.
logo to same format as original logo.

WARNING  #031
Object sequence

Incorrect value after <ESC>A:
invalid character

Correct sequence

WARNING  #032
Object sequence

Incorrect value after <ESC>B:
invalid character

Correct sequence
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WARNING  #034 Incorrect value after <ESC>D: Correct sequence.
Object sequence X-Factor =0 Default alternative: single character

X-Factor > 255

width

WARNING  #036
Object sequence

Incorrect value after <ESC>F:
Distance between characters>255

Correct sequence.
Default alternative: space between
characters =0

WARNING  #037
Object sequence

Incorrect value after <ESC>G:
X-position =0
X-position outside of image area

Correct sequence. X-position
should not be bigger than image
width.

Default alternative: X-position = 1

WARNING  #039
Object sequence

Incorrect value after <ESC>I:
Y-position = 0
Y-position outside of image area

Correct sequence. Y-position should
not be bigger than image height.
Default alternative: Y-position = 1

WARNING  #043
Object sequence

Incorrect value after <ESC>M:
invalid character

Correct sequence

WARNING  #047
Object sequence

Incorrect specification after
<ESC>Q:

Stepping value or stepping cycle
missing

Stepping value > +/- 9

Stepping cycle = 0 or > 255
Switch for zero suppression not
equaltoOorl

Start of stepping field < 1

Size of stepping field <0

Correct sequence

WARNING  #048
Object sequence

Incorrect value after <ESC>R:
Rotation not equal to
0/90/180/270 degrees

Correct sequence.
Default alternative: Rotation O
degrees

WARNING  #050
Object sequence

Incorrect value after <ESC>T:
invalid character

Correct sequence

WARNING  #052
Object sequence

Incorrect specification after
<ESC>V: Identification consists of
more than 1 character

Correct sequence. Only 1 character
allowed for identification.

Default alternative: object specified
without identification.

WARNING  #054
Object sequence

Incorrect value after <ESC>X:
invalid character

Correct sequence

WARNING  #055
Image line length

Image line overflow. Too many
<ESC>Y-sequences has been
sent to the printer.

Check number of image-sequences.
Number should not be bigger than
number of image lines within image
area.

WARNING  #056
Image line <CR>

Too many or too little image data
has been transferred within
<ESC>Y.

Number of image data must
correspond to image width / 8.

WARNING  #057
Object sequence

Invalid object sequence:
Incorrect capital letter after <ESC>

Correct sequence

WARNING  #058
Object > 64 Kbhytes

Object requires more than 64
Kbytes memory

Reduce object in size or divide into 2
objects.

WARNING  #060
Font-Type

Incorrect <ESC>T-sequence:
Chosen font type is not available in
the printer.

Choose existing font type.
Default alternative: COURIO8F

WARNING  #061
Barcode-Type

Incorrect <ESC>B-sequence:
Chosen barcode type is not
available in the printer.

Choose other barcode type or delete
sequence.

Default alternative: none, sequence
will be ignored.

WARNING  #062
Code 20f5 - Data

Incorrect <ESC>B-sequence:
Unacceptable barcode data

Correct sequence
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WARNING #064
Code 128 - Data

Incorrect <ESC>B-sequence:
Unacceptable barcode data

Correct sequence

WARNING  #065

Incorrect <ESC>B-sequence:

Correct sequence

EAN 8 — Data Unacceptable barcode data
WARNING  #066 Incorrect <ESC>B-sequence: Correct sequence
EAN 13 - Data Unacceptable barcode data
WARNING  #067 Incorrect <ESC>B-sequence: Correct sequence
UPC-A - Data Unacceptable barcode data

WARNING  #068
PDF417 - Data

Incorrect <ESC>B-sequence:
Unacceptable barcode data

Correct sequence

WARNING  #069
Barcode - Data

Incorrect <ESC>B-sequence:
Unacceptable barcode data

Correct sequence

WARNING #070
Character?

Character cannot be allocated
outside an ESC-sequence.

Character will be ignored.
Check further error messages and
correct them first.

WARNING  #080
Object -> Image

Due to its measurements, object
does not fit into image area

Object will be ignored. Place object
anew in its X-/Y-position.

WARNING  #081
Rotation memory

Not enough memory available to
rotate object.

Object will be copied in its initial
form into the image.

Remedy: Reduce image memory or
input memory. Otherwise extend
memory (& Service)

WARNING  #082
Working memory

Not enough memory available to
edit objects.

Object will be ignored.

Remedy: Reduce image memory or
input memory. Reduce number of
objects or do not use var. objects.
Otherwise extend memory

( & Service).

WARNING  #083
Var. image memory

Not enough memory available for
var. image memory.

All var. object will be ignored.
Remedy: Reduce image memory or
input memory. Reduce number of
objects or do not use var. objects.
Otherwise extend memory

(& Service)

WARNING  #084
Image memory

Not enough memory available for
image area.

Image area will be reduced in its
height according to memory
capacity. Thus, possibly not all
objects will be edited.

Remedy: Optimize manually
dimension and position of image
area, reduce input memory or do not
use var. objects. Otherwise extend
memory

(& Service)
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2.1.2 Error level 2 - Error

Message

Reason

Measure

ERROR #142
Object sequence

Incorrect value after <ESC>L.:
invalid character

correct sequence

ERROR #159
Amount of objects

Max. 32 variable objects are
allowed.

Reduce number of variable objects
to max. 32. No further process of
print job possible. Initialize printer
anew.

ERROR #185
Input memory

Input memory over flown.

In case no interface handling is
possible, enlarge input memory.
Initialize printer anew.

ERROR #191
Logo...<CR>

End criterion of logo <ESC>L-
sequence not recognized.

At the end of the logo sequence
must be a <CR>. Check logo data
respectively logo format.

Initialize printer anew.

ERROR #192
RFID...<CR>

End criterion of Transponder Data
<ESC>U-sequence not
recognized.

At the end of the Transponder
sequence must be a <CR>. Check
transponder data respectively
transponder format.

Initialize printer anew.

ERROR #201
Ribbon

Transfer ribbon end or ribbon
transportation error.

Insert new transfer ribbon or check
ribbon transportation. Afterwards
press FF-key.

Note: bigger loops between the
printer module and the ribbon
unwinding device can also results in
this error message.

ERROR #205
Transponder

no Transponder available

Insert transponder anew or check
card transportation.
Afterwards press clear key.

ERROR #206
Cards

Card feeder empty

Insert new cards in the card feeder.
Afterwards press clear key.

ERROR #207
Cards

Trouble on card transport

Open upper part of printer and
check card transportation.
Afterwards press clear key.

ERROR #213
Card jam

Card jam recognized

Press clear key to remove card.
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2.1.3 Error level 3 - Hardware

Message

Reason

Measure

HARDWARE #241
Print module open

Upper part of the printer not shut
correctly

Check upper part of the printer for
correct locking

HARDWARE #242
Platen?

thermal head lifting not operative

Initialize printer anew / Service

HARDWARE #243 memory IC not present or defect Service
serial IC

HARDWARE #245 Transponder-Device not ready Service
Transponder

HARDWARE #247 CPLD defect Service
Invalid - CPLD

HARDWARE #248 Card feeder defect Service

aut Cards
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2.2 Appendix B: Commands
2.2.1 Control sequences
Control block = {Control sequence 1 [Control sequence n]} n=[2...]
Control sequence = {<ESC>x.... <CR>} x=[alb|...|Z]
Control sequence Function Page
<ESC>b d.. [;d..] <CR> Image height 7
<ESC>c d.. <CR> Image width 7
<ESC>j d.. <CR> Printing speed 6
<ESC>k d.. [;0];1] <CR> Printer data (reset|set) 7
1: printout via print button
20: use transfer printing
40: Card feeder available
100: automatic card feeding
<ESC> | agy; ;d..wigth ;d..1eight ;Data <CR> Variable object (logo) 8
<ESC>n d.. <CR> Country code 8
<ESC>td.. <CR> Card feeding / Card output 9
<ESC> u d..ofiset ;d-.Length ;8 Action ; [HHpaa]l <CR>  Transponder data 9
<ESC> v agy ;Data <CR> Variable object (Text, Barcode)
Fehler! Textmarke nicht definiert.
<ESC>w [+/-]d.. <CR> Thermal print head heating time 10

<ESC> #d.. <CR>

#d.. +
Note:
a =1 ASCII-character
d.. = Decimal number
S = String (max. 8-digits)

Print job and number of cards
Print without Start-/Stop-ramp

Examples:

<ESC>Va

<ESC>G120
<ESC>Tariall8f;Text line
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2.2.2 Object sequences

Layout block = { <STX> Object block 1 [Object block n] <EOT>} n=[2...]
Object block = { [Object sequence n] Object } n=[1...]
Object sequence ={<ESC> X ... [<CR>]} X =[A|C]...|Z]
Object = {<ESC> B|T|L ... [<CR>] }
Object sequence Function Page
<ESC> A d.. Object attributes 11
1. invert
2: mirror on X-Axis
4: mirror on Y-Axis
10: switch off transparency
<ESC> B stype; Parameter ;>Data Barcode 20
Stype = Barcode-Type
Parameter see ESC-sequences
> = Barcode data
<ESC>Cd.. Y-Factor 11
<ESC>Dd.. X-Factor 12
<ESC> F d.. Distance between characters 12
<ESC> G d.. [;l|:r];z] X-Position/Alignment/Reflection 13
;I: X-Alignment: left-justified
;r: X-Alignment: right- justified
;c: X-Alignment: centred
<ESC> | d.. [;I|;r|;z] Y-Position/Alignment/Reflection 14
;- Y-Alignment: left-justified
;r: Y-Alignment: right- justified
;c: Y-Alignment: centred
<ESC> L d..width ;d--Height ;| ;Data <CR> Logo 18
<ESC> M Image Name; <CR> Internal Logo 14
<ESC> Q Parameter Numerical stepping 14
<ESC> R [0]|90|180]270] Rotation 15
<ESC> T Sty ;Data Text 18
<ESC> U d..ofiset ; ..Length ; HHpaa <CR> Write transponder 15
<ESC>V a aop; Object name 16
<ESC> X d...1 ;d--yl oo ;d--yZ :d. .width [;d--FiII] Line / Frame 16
<ESC> Y Data <CR> Data for 1 Image line 17
<ESC>2zd Number of empty image lines 17
2.2.3 Preferred Sequences
<ESC>! <05h> Status (full status) 33
<ESC>! <06h> Status (shortened status) 33
<ESC>! <07h> RFID status 33
<ESC>!! Software reset 33

(o
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