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Software Manual
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Applicable to the following controllers that are equipped with the GeBE System 78:

GGGGCCCCTTTT----4444333377778888    ((((1111))))                                            GGGGCCCCTTTT----4444333377779999    ((((2222))))                                    GGGGCCCCTTTT----4444333388882222VVVV2222....0000    ((((3333))))
GGGGCCCCTTTT----4444444477779999    ((((4444))))                                            GGGGCCCCTTTT----4444444488882222    ((((7777))))
GGGGCCCCTTTT----6666222288883333VVVV2222....0000    ((((5555))))                GGGGCCCCTTTT----6666222288884444VVVV2222....0000    ((((6666))))

(x) refers to individual controllers in the text.

        
    GGGGeeeeBBBBEEEE    DDDDooooccccuuuummmmeeeennnntttt    NNNNoooo....::::

 SoMAN-E-485-V1.0
 Stand: 25.08.2004
 Gedruckt: 31.08.2004

 German: MAN-D-484



About this manual

This manual covers the command software for GeBE thermal printer controllers that are based on
the ±-controller chip GeBE System 78.

After the table of contents and the history of changes, you can find marketing information descri-
bing the main features of the control software, followed by a table showing all control commands.

For the technical user, a detailed description of the control commands with their effect on the
hardware and examples for applications follows.

The image below shows a typical thermal printer system and mechanism controller that is based
on the GeBE System 78 which is operated with this standard software from GeBE. This is not an
actual system, however, it shows all the possibilities that have been implemented in part with dif-
ferent controllers. 
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IIIInnnnhhhhaaaalllltttt

0000    HHHHiiiissssttttoooorrrryyyy    ooooffff    CCCChhhhaaaannnnggggeeeessss    iiiinnnn    tttthhhhiiiissss    DDDDooooccccuuuummmmeeeennnntttt 6666

1111    BBBBaaaassssiiiicccc    IIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn    aaaabbbboooouuuutttt    tttthhhheeee    SSSSooooffffttttwwwwaaaarrrreeee    CCCCoooonnnncccceeeepppptttt    GGGGeeeeBBBBEEEE    SSSSyyyysssstttteeeemmmm    77778888 7777

1111....1111    IIIInnnnttttrrrroooodddduuuuccccttttiiiioooonnnn 7777
1111....2222    LLLLiiiisssstttt    ooooffff    PPPPoooossssssssiiiibbbblllleeee    CCCCoooonnnnddddiiiittttiiiioooonnnniiiinnnnggggssss    ooooffff    tttthhhheeee    CCCCoooonnnnttttrrrroooolllllllleeeerrrr 8888

1.2.1 Which Functions of the Controller are Alterable? 8
1.2.2 How Can Hard and Software Be Conditioned? 8
1.2.3 Which Components Can Be Controlled? 8
1.2.4 Which Commands Conduce the Printout? 8
1.2.5 Which Commands Conduce the Diagnosis? 9

2222....1111    IIIInnnniiiittttiiiiaaaalllliiiizzzzaaaattttiiiioooonnnn    VVVVaaaalllluuuueeeessss    aaaafffftttteeeerrrr    aaaa    RRRReeeesssseeeetttt    ----    ((((SSSSooooffffttttwwwwaaaarrrreeee    DDDDIIIIPPPP    SSSSwwwwiiiittttcccchhhheeeessss)))) 9999
2.1.1 Standard Entries in the TINIT 9

3333    CCCCoooonnnnddddiiiittttiiiioooonnnniiiinnnngggg    ooooffff    IIIInnnntttteeeerrrrffffaaaacccceeeessss 11110000
3333....1111    GGGGeeeennnneeeerrrraaaallll    IIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn 11110000

3.1.1 Format of the Serial Interface 10
3.1.2 Setting Interface Parameters of the Serial Interface 11

3333....2222    IIIInnnnffffrrrraaaarrrreeeedddd    IIIInnnntttteeeerrrrffffaaaacccceeeessss 11112222
3.2.1 General Information 12
3.2.2 IrDA Protocol 12

IR LPT (printer service) 12
IR COMM 9 wire (optional) 12

3.2.3 GeBE-IR Protocol (Bidirectional) 12
3.2.4 HP- IR Protocol (Unidirectional), only GCT-4378/79-FLASH 12

3.2.4.1 Operation 12
3333....3333    UUUUSSSSBBBB 11112222

3.3.1 Operation 12
3333....4444    BBBBlllluuuueeeettttooooooootttthhhh 11113333

3.4.1 Operation 13

4444    CCCCoooonnnnttttrrrroooollll    CCCChhhhaaaarrrraaaacccctttteeeerrrrssss,,,,    CCCCoooonnnnttttrrrroooollll    CCCCoooommmmmmmmaaaannnnddddssss    ffffoooorrrr    PPPPrrrriiiinnnnttttiiiinnnngggg 11114444

4444....1111    CCCChhhhaaaarrrraaaacccctttteeeerrrr    SSSSeeeettttssss,,,,    CCCChhhhaaaarrrraaaacccctttteeeerrrrssss////LLLLiiiinnnneeee 11114444
4.1.1 GeBE Standard Character Set: Similar to IBM II Code Table 850 14
4.1.2 Optionally Available Character Sets 14

4444....2222    CCCCoooommmmmmmmaaaannnndddd    SSSSeeeetttt 11115555
4.2.1 Nomenclature 15
4.2.2 Table of Nomenclature Symbols 15

4.2.2.1 Example of Nomenclature 15
4.2.3 Table of Commands 16

4444....3333    DDDDeeeettttaaaaiiiilllleeeedddd    DDDDeeeessssccccrrrriiiippppttttiiiioooonnnn    ooooffff    tttthhhheeee    GGGGeeeennnneeeerrrraaaallll    CCCCoooommmmmmmmaaaannnnddddssss 11118888
4.3.1 Print Commands 18
4.3.2 Positioning (Horizontally and Vertically) 18
Positioning (Horizontally and Vertically) Continued 19
4.3.3 Formatting of Characters 19

4.3.3.1 Selecting the Character Size 19
4.3.3.2 Character Format: Black, Gray, White on Black, Spacing 19
4.3.3.3 Print Mode Text / Data Mode and Blackening Adjustment 20

4.3.4 Graphic Commands 21
4.3.4.1 Bar Code - Character Set, Code Width 21

4.3.5 Special Commands 22
4.3.5.1 Cutter 22
4.3.5.2 Available Bar Sizes for Bar Code Printing 23

4.3.6 Character Set for the Different Bar Codes 23
4.3.6.1 Code-39 23
4.3.6.2 Code 2 of 5 interleaved 23
4.3.6.3 EAN13 23
4.3.6.4 EAN 8 23

4.3.7. Code Width of Different Bar Codes 24
4444....4444    FFFFoooorrrrmmmm    CCCCoooonnnnttttrrrroooollll::::    FFFFoooorrrrmmmm    FFFFeeeeeeeedddd,,,,    TTTTOOOOFFFF    ((((TTTToooopppp    ooooffff    FFFFoooorrrrmmmm)))) 22224444

4.4.1 Control by Paper Length 24
4.4.2 Control with Markers (Forms and Labels) 24
4.4.3 Label Printing with Peeler 24
4.4.4 Controlling Form and Label Printing 25

4.4.4.1 Paper End Sensor as Form Control Sensor 25
4.4.4.2 Inserting Paper in Form Mode 25
4.4.4.3  Arrangement of the Sensors at the Printer (Drawing) 26
4.4.4.4 Arrangement of the Control Markers on the Label Rolls 26



4.4.4.5 Table of Form Control Commands 27
4.4.4.6 Inserting Paper in Standard Mode 27

5555    EEEErrrrrrrroooorrrr    aaaannnndddd    SSSSttttaaaattttuuuussss    MMMMeeeessssssssaaaaggggeeeessss    DDDDuuuurrrriiiinnnngggg    PPPPrrrriiiinnnnttttiiiinnnngggg 22228888

5555....1111    AAAAuuuuttttoooommmmaaaattttiiiicccc    SSSSttttaaaattttuuuussss    RRRReeeeppppoooorrrrtttt 22228888
5.1.1 Status Messages of the Printer through the Serial Interface 28

5.1.1.1 Periodical Output of the Current Status 28
5.1.2 Summary of Error Messages in a Table 28

5555....2222    SSSSttttaaaattttiiiissssttttiiiiccccssss                        [[[[ 33330000
5.2.1 Statistical Value Readout from the EEPROM 30

6666    LLLLEEEEDDDD    CCCCoooonnnnttttrrrroooollll 33331111

6666....1111    BBBBeeeehhhhaaaavvvviiiioooorrrr    ooooffff    tttthhhheeee    DDDDuuuuaaaallll    LLLLEEEEDDDD 33331111

7777        IIIInnnniiiittttiiiiaaaalllliiiizzzzaaaattttiiiioooonnnn    CCCCoooommmmmmmmaaaannnnddddssss::::    RRRREEEESSSSEEEETTTT    aaaannnndddd    EEEERRRRAAAASSSSEEEE    DDDDaaaattttaaaa    BBBBuuuuffffffffeeeerrrr 33332222

8888        SSSSyyyynnnncccchhhhrrrroooonnnniiiizzzzaaaattttiiiioooonnnn    wwwwiiiitttthhhh    EEEExxxxtttteeeerrrrnnnnaaaallll    EEEEvvvveeeennnnttttssss 33332222

9999    PPPPoooowwwweeeerrrr    MMMMaaaannnnaaaaggggeeeemmmmeeeennnntttt 33333333

9999....1111    LLLLiiiimmmmiiiittttiiiinnnngggg    tttthhhheeee    PPPPeeeeaaaakkkk    CCCCuuuurrrrrrrreeeennnntttt    DDDDuuuurrrriiiinnnngggg    PPPPrrrriiiinnnnttttiiiinnnngggg 33333333
9.1.1 Power Consumption, Print Dynamics and Print Quality 33
9.1.2 Status Display 34
9.1.3 Estimating the Battery Status 34

9999....2222    PPPPoooowwwweeeerrrr----DDDDoooowwwwnnnn    MMMMooooddddeeeessss    [[[[ 33334444
9.2.1 Idle Mode[ 34
9.2.2 SLEEP Mode[ 34
9.2.3  POWER-OFF Mode [ 34

9999....3333    PPPPoooowwwweeeerrrr----DDDDoooowwwwnnnn    ////    PPPPoooowwwweeeerrrr----OOOOffffffff    WWWWaaaaiiiittttiiiinnnngggg    PPPPeeeerrrriiiioooodddd    33335555
9.3.1 Attention: Switch to POWER-DOWN Mode only from Idle Mode! 35
9.3.2 Initialization from the POWER-DOWN Mode 35

9999....4444    PPPPoooowwwweeeerrrr----DDDDoooowwwwnnnn    MMMMooooddddeeee    SSSSeeeettttttttiiiinnnnggggssss    ----    EEEExxxxtttteeeennnnddddeeeedddd    CCCCoooommmmmmmmaaaannnndddd 33337777
9.4.1 Attention! Operating Voltage Feedback During POWER-DOWN Mode Through the Interfaces. 37

9999....5555        RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    ffffrrrroooommmm    PPPPOOOOWWWWEEEERRRR----DDDDOOOOWWWWNNNN 33337777
9.5.1 Reactivation with the Feed Key 37
9.5.2 Reactivation through Data Line TxD  of the Serial RS232/TTL Interface 38
9.5.3 Reactivation through RTS (CTS) of the Serial RS232/TTL Interface 38
9.5.4 Reactivation through the IR Interface 38
9.5.5 Reactivation through Dummy Characters through the Bluetooth Interface 38
9.5.6 Reactivation through Dummy Characters through the USB Interface 38
9.5.7 Reactivation from the Sleep Mode through Centronics / Select-In 38
9.5.8 Reactivation from the POWER-DOWN Mode through Centronics / Select-In 38

9.5.8.1 Attention: /Strobe=Low Sets Busy to High 39
9.5.9 Note:  Reactivation from a POWER-DOWN Mode Through Centronics/Select-In Under Microsoft

Windows® 39
9.5.10 Reactivation by Connecting the Charger 39

11110000    BBBBaaaatttttttteeeerrrryyyy    CCCChhhhaaaarrrrggggiiiinnnngggg    CCCCiiiirrrrccccuuuuiiiitttt    ((((SSSSooooffffttttwwwwaaaarrrreeee    CCCCoooonnnnttttrrrroooollll))))    GGGGeeeennnneeeerrrraaaallll    IIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn 44440000

11110000....1111    SSSSttttaaaarrrrtttt    ooooffff    tttthhhheeee    CCCChhhhaaaarrrrggggiiiinnnngggg    PPPPrrrroooocccceeeessssssss    wwwwiiiitttthhhh    aaaa    FFFFoooorrrrmmmmaaaattttttttiiiinnnngggg    CCCChhhhaaaarrrrggggeeee 44440000
10.1.1 Indication and Inquitry of the Charge Status 40

11110000....2222    NNNNiiiiMMMMHHHH    CCCChhhhaaaarrrrggggiiiinnnngggg    CCCCiiiirrrrccccuuuuiiiitttt    ((((SSSSttttaaaannnnddddaaaarrrrdddd    CCCCoooommmmppppoooonnnneeeennnntttt)))) 44440000
10.2.1 No Separate Current Limiting of the Charging Circuit 40
10.2.2 ATTENTION: Only use the matching GeBE charger! 40
10.2.3 End Criteria for Fast Charging of NiMH Batteries 40
10.2.4 Limiting the Charging Time through a Timer 40
10.2.5 Minus Delta-U Recognition (Voltage Reversal at the End of Charge) 41
10.2.6 Maximum Voltage at the Battery 41
10.2.7 Delta T / Delta t Recognition (Change of Temperature) 41
10.2.8 Maximum T Recognition (Maximum Temperature at the Battery) 41
10.2.9  Restart of Charging Process with Connected Charger 41
10.2.10 Description of the NiMH Charging Commands 42
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11111111    LLLLiiii----IIIIoooonnnn    BBBBaaaatttttttteeeerrrryyyy    CCCChhhhaaaarrrrggggiiiinnnngggg    CCCCiiiirrrrccccuuuuiiiitttt    ((((OOOOppppttttiiiioooonnnn)))) 44443333

11111111....1111    AAAAtttttttteeeennnnttttiiiioooonnnn!!!!    SSSSppppeeeecccciiiiaaaallll    HHHHaaaarrrrddddwwwwaaaarrrreeee    iiiissss    RRRReeeeqqqquuuuiiiirrrreeeedddd    ffffoooorrrr    LLLLiiii----IIIIoooonnnn    BBBBaaaatttttttteeeerrrriiiieeeessss!!!! 44443333
11.1.1 Maximum U Recognition 43
11.1.4 End-of-Charge through Timer 44
11.1.5 Example for Setting the Charging Command 44

11111111....2222    SSSSttttaaaannnnddddaaaarrrrdddd    SSSSeeeettttttttiiiinnnnggggssss    ffffoooorrrr    GGGGeeeeBBBBEEEE    BBBBaaaatttttttteeeerrrryyyy    TTTTyyyyppppeeeessss 44444444
11111111....3333    BBBBaaaatttttttteeeerrrryyyy    TTTTeeeesssstttt 44445555

11.3.1 Battery Test Command 45

11112222        BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss        ((((TTTTeeeexxxxtttt    FFFFiiiilllleeeessss)))) 44446666

11112222....1111    TTTThhhheeee    CCCCoooonnnncccceeeepppptttt    ooooffff    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss    ((((TTTTeeeexxxxtttt    FFFFiiiilllleeeessss)))) 44446666
12.1.1 Batch File Block 1: T0 ...T9  46
12.1.2 Batch File Block 2: TINIT, TA, TQ, TR, TS 46

12.1.2.1 TINIT 46
12.1.2.2 Example: Basic Setting of the Controllers 46
12.1.2.3 TA, TQ, TR, TS 47

12.1.3 Storage Space for Batch Files 47
12.1.4 Help with Unknown Interface Parameters 47

11112222....2222    CCCCoooommmmmmmmaaaannnnddddssss    ffffoooorrrr    MMMMaaaannnnaaaaggggiiiinnnngggg    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss 44447777
12.2.1 Print Batch File, Send Batch File Information to the Host 48
12.2.2 Readout of the Available Memory Space in the EEPROM 48
12.2.4 Programming and Erasing of Batch Files 49

11112222....3333    EEEErrrrrrrroooorrrr    CCCCooooddddeeeessss    ffffoooorrrr    PPPPrrrroooocccceeeessssssssiiiinnnngggg    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss 44449999

11113333    EEEErrrrrrrroooorrrr    DDDDiiiiaaaaggggnnnnoooossssttttiiiiccccssss 55550000

11113333....1111    GGGGeeeennnneeeerrrraaaallll    IIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn    aaaabbbboooouuuutttt    EEEErrrrrrrroooorrrr    DDDDiiiiaaaaggggnnnnoooossssttttiiiiccccssss 55550000
13.1.1 Self Test, Batch File T0  [ 50
13.1.2 Test Printout, Batch File T1 50
13.1.3 Turn Off Printer, Batch File T2 50
13.1.4 Hex-Dump Mode 50

13.1.4.1 Manual Starting and Stopping of the Hex-Dump Mode 50
13.1.5 Adjusting the Hex-Dump Mode 

to the Printer Mechanism through Batch File TA of the Controller 51
11113333....2222    AAAAssssssssiiiissssttttaaaannnncccceeee    wwwwiiiitttthhhh    EEEErrrrrrrroooorrrrssss    dddduuuurrrriiiinnnngggg    tttthhhheeee    PPPPrrrrooooggggrrrraaaammmmmmmmiiiinnnngggg    ooooffff    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss    iiiinnnn    tttthhhheeee    EEEEEEEEPPPPRRRROOOOMMMM[[[[ 55551111

11114444    OOOOPPPPDDDD----MMMMeeeennnnuuuueeee®®®® 55552222

11114444....1111    NNNNoooorrrrmmmmaaaallll    OOOOppppeeeerrrraaaattttiiiioooonnnn 55552222
11114444....2222    SSSSeeeettttttttiiiinnnnggggssss    MMMMeeeennnnuuuu 55552222
11114444....3333    MMMMeeeennnnuuuu    GGGGuuuuiiiiddddeeee    ((((EEEExxxxaaaammmmpppplllleeee)))) 55553333

11115555    PPPPeeeerrrriiiipppphhhheeeerrrryyyy            [[[[ 55555555

11115555....1111    RRRReeeeaaaallll    TTTTiiiimmmmeeee    CCCClllloooocccckkkk    wwwwiiiitttthhhh    AAAAllllaaaarrrrmmmm    RRRReeeeggggiiiisssstttteeeerrrr 55555555
15.1.1 Clock, Summary of Functions 55

15.1.1.1 Alarm Register 55
15.1.2 Commands to the Clock 55

15.1.2.1 Setting the Clock through the OPD Menu 55
15.1.3 Commands for Setting and Reading the Clock Through the Interfaces 55

15.1.3.1 Setting the Clock and its Alarm Register 56
11115555....2222        PPPPeeeerrrriiiipppphhhheeeerrrryyyy    ----    BBBBuuuuzzzzzzzzeeeerrrr    CCCCoooonnnnttttrrrroooollll 55557777

15.1.3.2 Reading the Clock:  Date and Time 57
15.1.3.3 Printing Date and Time 57

11115555....3333        PPPPeeeerrrriiiipppphhhheeeerrrryyyy    ----    MMMMaaaaggggnnnneeeettttiiiicccc    CCCCaaaarrrrdddd    RRRReeeeaaaaddddeeeerrrr 55558888
11115555....4444    PPPPeeeerrrriiiipppphhhheeeerrrryyyy    ----    SSSSeeeeccccoooonnnndddd    SSSSeeeerrrriiiiaaaallll    IIIInnnntttteeeerrrrffffaaaacccceeee 66660000

15.4.1 The AUX UART 60
15.4.2 Configuration of the UART 60
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VVVVeeeerrrrssssiiiioooonnnn DDDDaaaatttteeee CCCChhhhaaaannnnggggeeee
V0.1
V0.5

02/14/2003
10/26/03

First prespecification
Preliminary version

V0.6
V0.7
V0.71
V0.72

11/10/03
11/28/03

Preliminary, commands GCT-6283 integrated, corrections.
Further adjustments

12/10/03
12/18/03

Preliminary version
First revision, corrections i.e.

V0.73
V0.74

V0.75
V1.0

02/24/04
03/25/2004

Revision to GeBE System 78 gb, cyrillic character set. new
Supplementation of chapters 3, 14, and 15; change of sequence (periphery
separately at the end); inserted missing cutter command (chapter 4.2.3 and
4.3.5)

04/15/2004
08/25/2004

Correction of the controller name in 'GeBE  System 78', and first "final" edition
New: "E5" Status report in chapter 12.3; new: character set3 and character
set3 cyrillic

0000    HHHHiiiissssttttoooorrrryyyy    ooooffff    CCCChhhhaaaannnnggggeeeessss    iiiinnnn    tttthhhhiiiissss    DDDDooooccccuuuummmmeeeennnntttt
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1111    BBBBaaaassssiiiicccc    IIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn    aaaabbbboooouuuutttt    tttthhhheeee    SSSSooooffffttttwwwwaaaarrrreeee    CCCCoooonnnncccceeeepppptttt    GGGGeeeeBBBBEEEE    SSSSyyyysssstttteeeemmmm    77778888

1111....1111    IIIInnnnttttrrrroooodddduuuuccccttttiiiioooonnnn
The primary function of this software manual regarding the standard GeBE System 78 (a software
version for operating GeBE thermal printer mechanism controllers) is, to give the user technical
knowledge for understanding and implementing the functions that are accessable, so that the
controller can be put to optimal use in any application. 
Through the controlling host,,,,    ddddrrrriiiivvvveeeerrrr    ssssooooffffttttwwwwaaaarrrreeee control sequences instruct the printer to print text,
graphics, or bar code in an appealing layout on thermal paper. The software has a series of print
commands available. 
CCCCoooonnnnddddiiiittttiiiioooonnnniiiinnnngggg    CCCCoooommmmmmmmaaaannnnddddssss help to adapt the printer to multiple application parameters. They set the
way that the asynchronous data entries such as interfaces (serial, IR, SPI,programming interface),
sensors (keys, paper end sensor PE, remaining paper sensor NPE, paper removal sensor AUX,
temperature sensor at the print head, temperature sensor at the battery), selection signals
(through jumpers and DIP switches) and wake-up signals (alarm register of the clock) affect diffe-
rent functions from the outside. Some of these commands can be affected and used through the
GGGGeeeeBBBBEEEE----OOOOPPPPDDDD    MMMMeeeennnnuuuueeee®®®® by operating the keys and with feedback from the printer (see operating ma-
nual SMAN-471).
Some of the controllers are equipped with extensive ppppoooowwwweeeerrrr    mmmmaaaannnnaaaaggggeeeemmmmeeeennnntttt    hhhhaaaarrrrddddwwwwaaaarrrreeee, allowing very
efficient printing with the energy that is available. Especially, if a printer is portable and battery
operated, the IIIIDDDDLLLLEEEE    mmmmooooddddeeee as well as the power down modes SSSSLLLLEEEEEEEEPPPP    mmmmooooddddeeee,,,, and PPPPOOOOWWWWEEEERRRR----OOOOFFFFFFFF
mmmmooooddddeeee play an important roll. The controller is adjusted to these functions with adjusting measures
in the hardware, but also with conditioning commands that affect the firmware. In addition, there
are commands for changing the maximum power consumption during printing that can be used to
adapt the printer to the capacity of the system power supply. Parameters for the charge control
can be adjusted for NiMH as well as for LiION battery cells.
For some applications, the current status and error messages that can be sent through the inter-
faces may be quite important. They report, for example, that the paper supply is running low
(NPE), or that operating parameters like the print head temperature of the operating voltage mo-
ved outside the recommended limits. Also, so-called synchronizing characters can be inserted
into the data stream that is to be processed. When these characters reach the end of the print
buffer as part of the stream of commands processed by the controller (all previous commands
have been executed), they trigger a message through the interface, so all superordinate actions of
the host can be synchronized with the printing progress.
All these adjustments are either made through hardware settings (at the factory or through swit-
ches and jumpers), through software changes during the initialization phase of the controller after
a hardware reset (e.g. during power-on), or "on the fly" through adequate integration of conditi-
oning commands in the data stream during operation.
The highly flexible GeBE controller functions are largely achieved through the concept of proces-
sing commands in programmable bbbbaaaattttcccchhhh    ffffiiiilllleeeessss    ((((tttteeeexxxxtttt    ffffiiiilllleeeessss)))).
These batch files can be retrieved for processing through a key stroke, power-on RESET, through
the interface with special commands in the data stream, or through the final command from a dif-
ferent batch file. Nearly all commands that can be sent through the interface to the controller can
also be written into a batch file (EEPROM). Whenever this batch file is retrieved, the control com-
mands retained are integrated in the data stream, as if they were coming from the interface. This
way, text, graphics (logos), as well as adjustments, messaging and hardware control commands
that are in batch files can be processed by the controller via command.
Batch files can be kept in two memory blocks of the controller: They can be stored in the fixed
ROM (flash) of the ±-processor chip by the manufacturer. This can be done through the batch file
TINIT, which performs the basic conditioning of the controller after a hardware RESET. On the
other hand, the user can store the batch files in a serial EEPROM, i.e. the user has the option to
load batch files that were programmed through the interface into the EEPROM. This allows him
for example, to  overrule the TIMIT in the flash with his own initialization batch file, thereby setting
and starting the controller with a custom condition. Depending on the size of the EEPROM, perso-
nal logos of the user or comments may be filed in it as well, and printed out on command.
The same technology is used for setting the operating parameters through the GGGGeeeeBBBBEEEE----OOOOPPPPDDDD----MMMMeeee----
nnnnuuuueeee®®®® that is controlled with the operating keys on the console (OFF/NEXT ; FEED/ENTER). Using
the printer as a feedback display, the user can change the operating parameters of the printer.
The firmware program behind the menu manipulates a batch file stored in the EEPROM out of
which the conditions of the operating parameters are performed.
This menu can also be used for sssseeeettttttttiiiinnnngggg    tttthhhheeee    cccclllloooocccckkkk. If the appropriate batch file is available, instruc-
tions for operating the menu can be accessed. Furthermore, the printer can be controlled in a
HEX dump mode from the menu (or through other manipulations). In this mode, the data stream is
no longer interpreted for its command content, but only the hexadecimal content of the complete
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data stream is printed. This mode can be very helpful for diagnostic tasks, mainly during service
at the print system. The SELF TEST feature, which can be accessed with the FEED button during
power-on, can also be very useful.

In order to give a quick idea, which parameters can be conditioned by the user, which print
commmands are processed, and which additional functions are provided by the software of the
controllers for the user to solve his print job, the following chapter has a list of all the options in
note form.

1111....2222    LLLLiiiisssstttt    ooooffff    PPPPoooossssssssiiiibbbblllleeee    CCCCoooonnnnddddiiiittttiiiioooonnnniiiinnnnggggssss    ooooffff    tttthhhheeee    CCCCoooonnnnttttrrrroooolllllllleeeerrrr

1111....2222....1111    WWWWhhhhiiiicccchhhh    FFFFuuuunnnnccccttttiiiioooonnnnssss    ooooffff    tttthhhheeee    CCCCoooonnnnttttrrrroooolllllllleeeerrrr    aaaarrrreeee    AAAAlllltttteeeerrrraaaabbbblllleeee????
• Interface parameters: baud rate, data bits, parity, stop bit
• Choice of interface: RS232, TTL (USB, Bluetooth, GeBE-RF), Centronics through SPI BUS 
   GeBE IR, HP IR, IrDA-IrLTP,
• Print formats: character set, font and sizes, blackening, spacing
• Clock: setting, reading through interface, printing, setting alarm register
• Power-down performance: SLEEP mode, POWER-OFF mode, time before auto power-down
• Power consumption during printing: app. 700 mA to Imax, print speed, print quality
• Charging circuit: charging time, disconnection thresholds for voltage and temperature

1111....2222....2222    HHHHoooowwww    CCCCaaaannnn    HHHHaaaarrrrdddd    aaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    BBBBeeee    CCCCoooonnnnddddiiiittttiiiioooonnnneeeedddd????
• Commands through the interfaces 
•ΩBatch files: in the flash, in the EEPROM, for example after a RESET 
• Signal lines: keys, jumpers, DIP switches
•ΩAdjusting through GeBE OPD Menu®: with two keys and printout as feedback

1111....2222....3333    WWWWhhhhiiiicccchhhh    CCCCoooommmmppppoooonnnneeeennnnttttssss    CCCCaaaannnn    BBBBeeee    CCCCoooonnnnttttrrrroooolllllllleeeedddd????
• Printer mechanism control: print head, paper transport motor
• Periphery on the controller: LEDs, buzzer, rewinder, cutter
• Writing, reading, erasing: EEPROM, clock, second serial interface, 
   SPI-BUS interface, magnetic card reader, bar code scanner
• Analyzing sensor data: PE, NPE, AUX, temperature at print head and battery, analogIN (10Bi-
tADC)
• Message about pressing of the "SET" key to the host
• Message to the host after synchronizing command was reached
• Analysis of statistics: length of printed paper with current head, length of printed paper after the
last paper exchange, number of cuts performed by the cutter

1111....2222....4444    WWWWhhhhiiiicccchhhh    CCCCoooommmmmmmmaaaannnnddddssss    CCCCoooonnnndddduuuucccceeee    tttthhhheeee    PPPPrrrriiiinnnnttttoooouuuutttt????
• Data flow for commands and print data: input buffer, print buffer, parser
• Selection of the character set: multiple character sets, custom character sets
• Print orientation: text or data mode
• Print resolution: Printed images can be stretched or compressed (special software)
• Positioning: horizontal, vertical
• Character format: size, blackening, gray, white on black, character spacing, length of line 
• Graphics printing: bar graphics, PCL-5 compression
• Printing of WEB pages
• Bar code: choice: EAN13, EAN8, 3 of 5, code 39, thickness of basic bar  
• Print formats for date and time
• Retrieval of text and graphics files in batch files
• Hexdump mode
• Test printout of batch files T0 and T1 through keys
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1111....2222....5555    WWWWhhhhiiiicccchhhh    CCCCoooommmmmmmmaaaannnnddddssss    CCCCoooonnnndddduuuucccceeee    tttthhhheeee    DDDDiiiiaaaaggggnnnnoooossssiiiissss????
• Self test: Hold down FEED key during power-on
• Status messages: Can be accessed by command
• HEX DUMP mode: access through the GeBE OPD Menu®
• Statistics printout: statistical values can be accessed by command

2222    PPPPrrrreeeesssseeeettttssss    ooooffff    tttthhhheeee    HHHHaaaarrrrddddwwwwaaaarrrreeee////SSSSooooffffttttwwwwaaaarrrreeee
NNNNooootttteeee::::

2222....1111    IIIInnnniiiittttiiiiaaaalllliiiizzzzaaaattttiiiioooonnnn    VVVVaaaalllluuuueeeessss    aaaafffftttteeeerrrr    aaaa    RRRReeeesssseeeetttt    ----    ((((SSSSooooffffttttwwwwaaaarrrreeee    DDDDIIIIPPPP    SSSSwwwwiiiittttcccchhhheeeessss))))
The flash memory of the ±-processor contains an initialization batch file "TINIT" that holds the
commands for initializing the controller. If the printer is required to e.g. print with double height
and inverse in data mode, the corresponding commands are set into the text file TINIT. After a
RESET, the controller will first process these commands. Virtually all commands can be entered in
a batch file. The controller will interpret the retrieval of a text file, as if data and commands are
sent through an additional "virtual" interface. A batch file can contain the command for retrieving
another batch file at its end. If an optional EEPROM is available, the user can change the TINIT
through an interface. Please also refer to the chapter EEPROM in Commands for Working with
Batch Files on page 47. After a hardware RESET, the standard settings are activated first. Next,
the TINIT is processed. If the TINIT is in the EEPROM, the one in the flash is ignored.

2222....1111....1111    SSSSttttaaaannnnddddaaaarrrrdddd    EEEEnnnnttttrrrriiiieeeessss    iiiinnnn    tttthhhheeee    TTTTIIIINNNNIIIITTTT

The firmware analyses the settings of the jumper and the DIP switches. Afterwards, the TINIT filed
in the flash, or preferably the one in the EEPROM is processed. If the line feed key is still held
down at the end of TINIT, batch file T0 will be retrieved next. T0 is mainly intended for the printing
of a batch file containing text (potentially in conjunction with a logo) as a kind of self test with "ad-
vertising".
For general possibilities and information on the handling of batch files, please refer to Batch Files
(Text Files) on page 46.

IIIIffff    tttthhhheeee    DDDDIIIIPPPP    sssswwwwiiiittttcccchhhheeeessss    2222    aaaannnndddd    3333    cccclllloooosssseeeedddd,,,,    wwwwhhhhiiiilllleeee    1111    aaaannnndddd    4444    aaaarrrreeee    ooooppppeeeennnn,,,,    tttthhhheeee    GGGGeeeeBBBBEEEE----OOOOPPPPDDDD    MMMMeeeennnnuuuu®®®®
wwwwiiiillllllll    bbbbeeee    aaaaccccttttiiiivvvveeee,,,,    aaaannnndddd    tttthhhheeee    DDDDIIIIPPPP    sssswwwwiiiittttcccchhhheeeessss    wwwwiiiillllllll    bbbbeeee    ddddiiiissssaaaabbbblllleeeedddd....

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC>"Y"n
<ESC> "["
$40$18

1B 59 1E
1B 5B 40 18

Set blackening of the paper to a medium value of 25 
Power consumption to 64 pixels, medium print dynamics and print
quality

<ESC> "e" $05

<ESC> "r" "1" ....                       charging circuit configurated for NIMH cells
<ESC> "]" $0
$0

1B 45 05 Power-down after 5 seconds regardless of the buffer status, if enab-
led 

1B 5D 00 00 Activate the transmitter of the serial interface

 GeBE E+F GmbH • www.oem-printer.com • GeBE Doc.No. SoMAN-E-485 • GeBE-System-78 • Page 9 of 59



GeBE E+F GmbH • www.oem-printer.com • GeBE Doc.No. SoMAN-E-485 • GeBE-System-78 • Page 10 of 59
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LSB MSBStart StopPar Start

0 1 2 3 4 5 6 7Bit

1 Zeichen :      (1 Start, 8 Data, 1 Parity, 1 Stop)

 "1" (Mark)

"0" (Space)

Achtung  : die Standard-Konfiguration hat kein Parity-Bit

Achtung  : die Standard-Konfiguration hat 1 Stopbit

Signallage Pegel TTL-Schnittstelle Pegel V.24 (RS-232) Schnittstelle

"1" (Mark) +5V (TTL-Pegel)     -3V  ...   -12V

0V (TTL-Pegel) +3V  ...   +12V"0" (Space)

IIIImmmmaaaaggggeeee::::        DDDDaaaattttaaaa    FFFFoooorrrrmmmmaaaatttt    ooooffff    tttthhhheeee    SSSSeeeerrrriiiiaaaallll    RRRRSSSS222233332222    IIIInnnntttteeeerrrrffffaaaacccceeee

3333    CCCCoooonnnnddddiiiittttiiiioooonnnniiiinnnngggg    ooooffff    IIIInnnntttteeeerrrrffffaaaacccceeeessss

3333....1111    GGGGeeeennnneeeerrrraaaallll    IIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn
While the data formats are automatically controlled with the serial interfaces with protocol (USB,
Bluetooth, GeBE-IR, HP-IR, IrDA), the baud rate of the serial RS232 can be adjusted by command
or through the GeBE-OPD menu.

3333....1111....1111    FFFFoooorrrrmmmmaaaatttt    ooooffff    tttthhhheeee    SSSSeeeerrrriiiiaaaallll    IIIInnnntttteeeerrrrffffaaaacccceeee
The illustration 'Image:  Data Format of the Serial RS232 Interface Seite 10' shows the bit pattern
of a serial character. One character consists of: 
start bit: 1
data bits: 7 or 8
parity bit: odd, even, non
stop bits: 1 or 2



CCCCoooommmm----
mmmmaaaannnndddd((((AAAASSSSCCCCIIIIIIII))))

CCCCoooommmmmmmmaaaannnndddd
((((hhhheeeexxxx))))

FFFFuuuunnnnccccttttiiiioooonnnn

<ESC> "]"
[baud rate]
[mode flags] 

1B 5D
n
m

Configuration of the serial interface
The controller switches to the new baud rate as soon as the preceeding
characters have been decoded and transferred to the printer mechanism.
This may lead to a delay for the execution of the baud rate command, cau-
sing the old setting to remain active for some time. 
Therefore, it is important to use this command only, when the controller is
not busy. This is the case after a reset, or it can be inquired with the feed-
back of a synchronizing command (see Chronological Synchronization with
Other Devices). 

Authorized values for [baud rate] (binary):
1 : 1,200 Bd  ,  2: 2,400 Bd  ,  4 : 4,800 Bd  ,     9999::::    9999,,,,666600000000    BBBBdddd  ,  19 : 19,200 Bd
38 : 38,400 Bd  , 57 : 57,600 Bd  ,  76 : 76,800 Bd , 115 :  115,2 KBaud 

Authorized values for [mode flags] (binary): 

0000xxxxxxxxxxxx    xxxxxxxxxxxxxxxx    bbbb       transmitter of the serial interface turned on (default) 
1111xxxxxxxxxxxx    xxxxxxxxxxxxxxxx    bbbb       transmitter of the serial interface turned off  

xxxx1111xxxxxxxx    xxxxxxxxxxxxxxxx    bbbb       framing/overrun error output turned on 
xxxx0000xxxxxxxx    xxxxxxxxxxxxxxxx    bbbb       framing/overrun error output turned off (default)

xxxxxxxx00000000    xxxxxxxxxxxxxxxx    bbbb       non parity       (default) 
xxxxxxxx00001111    xxxxxxxxxxxxxxxx    bbbb       zero parity 
xxxxxxxx11110000    xxxxxxxxxxxxxxxx    bbbb       odd parity 
xxxxxxxx11111111    xxxxxxxxxxxxxxxx    bbbb       even parity    

xxxxxxxxxxxxxxxx    0000xxxxxxxxxxxx    bbbb       7 data bits 
xxxxxxxxxxxxxxxx    1111xxxxxxxxxxxx    bbbb       8 data bits    (default)

xxxxxxxxxxxxxxxx    xxxx0000xxxxxxxx    bbbb       1 stop bit (default) 
xxxxxxxxxxxxxxxx    xxxx1111xxxxxxxx    bbbb       2 stop bits
xxxxxxxxxxxxxxxx    xxxxxxxx0000xxxx    bbbb       mode flags disabled 
xxxxxxxxxxxxxxxx    xxxxxxxx1111xxxx    bbbb       mode flags enabled (default) 
xxxxxxxxxxxxxxxx    xxxxxxxxxxxx0000    bbbb       Handshake output CTS blocked only when buffer is full 
(default) 
xxxxxxxxxxxxxxxx    xxxxxxxxxxxx1111    bbbb       Handshake output CTS blocked directly at end of paper

If the second highest bit in the mode flag is set, the following will apply:
When a parity or a framing error occurs, a "?" will be printed in place of the
defective character. In case of an overrun error, a "!" is printed in place of
the defective character, followed by an "X" sent through the serial inter-
face. The standard version has the printing of "?" as a result of a framing
error disabled.

After a RESET, the DIP switches are scanned, and the baud rate is set ac-
cordingly. If a different setting is to be selected automatically after the RE-
SET, it has to be entered in the TINIT. 
The transmitter of the serial interface will also be disabled at first in order
to prevent messages from being sent in a baud rate other than the one se-
lected. 
The command <ESC> "]" $00 $00 will then turn on the transmitter of the
serial interface without changing the current parameter settings. 
This command is filed at the end of the TINIT in the flash. If the EEPROM
TINIT is used, this command must be behind the baud rate command.
Through bit 7 of the MODE flags, the output of messages through the seri-
al interface can be disabled completely.
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3333....1111....2222    SSSSeeeettttttttiiiinnnngggg    IIIInnnntttteeeerrrrffffaaaacccceeee    PPPPaaaarrrraaaammmmeeeetttteeeerrrrssss    ooooffff    tttthhhheeee    SSSSeeeerrrriiiiaaaallll    IIIInnnntttteeeerrrrffffaaaacccceeee
Also refer to Format of the Serial Interface on page 10
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3333....2222    IIIInnnnffffrrrraaaarrrreeeedddd    IIIInnnntttteeeerrrrffffaaaacccceeeessss

3333....2222....1111    GGGGeeeennnneeeerrrraaaallll    IIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn
It is important to consider that infrared transmissions only work "line of sight". The radiation angle
is about +/-15 degrees. The transfer distance, which also strongly depends on the efficiency of
the opposite side, is about 1.0 meter. It can be expanded to < 3 meters by installing a booster-IR
LED. 
Some devices will signal an IR communication through an LED.

3333....2222....2222    IIIIrrrrDDDDAAAA    PPPPrrrroooottttooooccccoooollll    
IR LPT (printer service)

IR COMM 9 wire (optional)
Refer to: www.irda.org

3333....2222....3333    GGGGeeeeBBBBEEEE----IIIIRRRR    PPPPrrrroooottttooooccccoooollll    ((((BBBBiiiiddddiiiirrrreeeeccccttttiiiioooonnnnaaaallll))))
For master-slave connections (dot to dot), the completely disclosed GeBE-IR prococol provides
the user with a simple and affordable option to integrate an IR protocol in his system.
In contrast to the  IrDA protocol, the GeBE-IR protocol has no software layers that could be used
for the communication in networks or for controlling the hardware. The GeBE-IR protocol comes
close to the software layer IrCOMM of the IrDA standard. Commands for controlling printer-speci-
fic functions are also included.
See protocol description: GeBE document no.: 394-MAN-D-IR-Protokoll.

3333....2222....4444    HHHHPPPP----    IIIIRRRR    PPPPrrrroooottttooooccccoooollll    ((((UUUUnnnniiiiddddiiiirrrreeeeccccttttiiiioooonnnnaaaallll)))),,,,    oooonnnnllllyyyy    GGGGCCCCTTTT----4444333377778888////77779999----FFFFLLLLAAAASSSSHHHH
See protocol description: GeBE document no.: 417-MAN-E-HP-IR. 
While the GeBE-IR protocol and the IrDA protocol act bidirectionally, the HP-IR protocol only
works unidirectionally, i.e. the printer recieves print data, but it cannot send messages back (e.g.
buffer full). For this reason, the timing of the data transmission is tuned, so the printer is guaran-
teed to always be able to print out the data received through the HP-IR interface without the loss
of any data. The transmission speed is limited to app. 800 baud.

3333....2222....4444....1111    OOOOppppeeeerrrraaaattttiiiioooonnnn
In the setting "IrDA "or "GeBE IR", the IR receiver will even be active in the sleep mode, so the
device will not have to be switched on explicitly for printing. The power consumption of the prin-
ter is only about 25±A in this mode. However, the printer should still be turned off during long pe-
riods of inactivity.
In the setting "HP-IR", the IR receiver is turned off during the sleep mode. Therefore, the device
has to be reactivated explicitly for printing. The power consumption of the printer is only about
18±A in this mode. However, the printer should still be turned off during long periods of inactivity.

3333....3333    UUUUSSSSBBBB
The GPT-437x-FLASH-USB meets the USB specification V1.1 for full-speed devices. The printer
is compatible with the USB V2.0 bus systems. The USB device class is equivalent to a "Vendor
Specific Device". Therefore, transmission can be done with virtual COM port drivers. 
The printer will operate like a serial printer. The virtual COM port drivers are available for the ope-
rating systems Windows 98/98SE/ME/2000, and XP, and possibly WinCE from the third quarter of
2004. For Linux  V2.40 and up, there is a direct Kernel support. Therefore, a driver is not required.
Standard GeBE printer drivers can be used.

3333....3333....1111    OOOOppppeeeerrrraaaattttiiiioooonnnn
Before the first operation, the matching virtual COM port driver and the printer driver have to be
installed. The COM settings of the virtual COM port have to be set in accordance with the printer
settings (recommended: 115,200, n, 8, 1, XON/XOFF). If sleep mode is selected for the printer, it
will go into sleep mode after the set time period. However, the USB interface will remain active,



Bluetooth® Specification
RF transmit level
Range
Profiles
Printer Power Consumptio

V1.1
4 dBm  (class 2)
app. 10 -15 m
SPP Serial Port Profile
no Printing
Active Link/Data traffic at 115 kbps
Active Link

min. Typ.
50 mA
25mA

62 mA
35 mA

max.
85 mA
45 mA

Idle
Sniff Mode  (1.25 sec. scan)
Power off

18mA
1 mA

25 mA
1.5 mA

0 µA 0.5µA

30 mA
2.5 mA
0.9 µA

USB Specification
Device Type
Speed
Printer Power Consumptio

V1.1 ( V2.0 compatible)
Vendor Spcific Device
Full Speed
No Printing
USB active /Printer active
USB active /Printer sleep
USB suspend / Printer sleep

min. Typ.
30 mA
25 mA
300 µA

max.

3333....4444    BBBBlllluuuueeeettttooooooootttthhhh
The GPT-437x-FLASH-BT meets the BT specification V1.1 class 2, attaining a transmission range
of about 10 -15 m. If you require a longer transimission range, please contact us. The printer can
be operated with a customary BT dongle that comes with a virtual COM port driver.
A remote RS232 station is also available.

3333....4444....1111    OOOOppppeeeerrrraaaattttiiiioooonnnn
The printer responds to an inquiry scan with its name "GPT-4378/79-FLASH" and its BT address.
However, it can also be addressed directly, without a scan, with its BT address.
A "BT connect" activates the printer. The printer will maintain a connection until it goes into sleep
mode. The online power consumption of the printer with an active BT link is about 35 mA. The
sleep mode disconnects an active connection and activates the BT sniff mode. In this mode, the
printer scans its environment for possible calls every 1.25 seconds. During these inquiry scans, it
remains visible and responsive. It will then take about 2-3 seconds to establish a connection. 
The power consumption in this mode is about 1.5 mA. When the printer is reactivated through the
feed button, the BT tranceiver will remain in sniff mode. After the set time period, the printer will go
back into sleep mode.

If you are not planning to operate the printer for several days, switch it off with the OFF/NEXT key.
After the power is turned on, it will take a minimum of 10 seconds for the printer to become ready
to recieve data.

The printer does not ask the master for any authentication.
Should your transmitter require a PIN number, type in "0000".

Please always set your printer to 115,200, n, 8,1.

directly supplied from the USB bus. A new print job with the standard drivers will reactivate the
printer without any loss of data. In a USB suspend mode, the internal USB interface is also turned
off. The printer will 'go to sleep' after the set sleep time period.
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4444....1111....2222    OOOOppppttttiiiioooonnnnaaaallllllllyyyy    AAAAvvvvaaaaiiiillllaaaabbbblllleeee    CCCChhhhaaaarrrraaaacccctttteeeerrrr    SSSSeeeettttssss
The following character sets are currently available
and can be programmed into the FLASH memory
of the ±-processor in exchange for other character
sets. Please contact us with your inquiry.
On request, GeBE can also create other character
sets.

OOOOppppttttiiiioooonnnnaaaallll    CCCChhhhaaaarrrraaaacccctttteeeerrrr    SSSSeeeetttt::::    CCCCyyyyrrrriiiilllllllliiiicccc
BBBBaaaassssiiiissss::::    IIIIBBBBMMMM    CCCCooooddddeeeettttaaaabbbblllleeee    888855550000            

CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll
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4444    CCCCoooonnnnttttrrrroooollll    CCCChhhhaaaarrrraaaacccctttteeeerrrrssss,,,,    CCCCoooonnnnttttrrrroooollll    CCCCoooommmmmmmmaaaannnnddddssss    ffffoooorrrr    PPPPrrrriiiinnnnttttiiiinnnngggg

4444....1111    CCCChhhhaaaarrrraaaacccctttteeeerrrr    SSSSeeeettttssss,,,,    CCCChhhhaaaarrrraaaacccctttteeeerrrrssss////LLLLiiiinnnneeee
The flash memory of in the standard controller contains four character sets that can be selected
by command. Other character sets available on request. The Euro character is located at 16 hex.

4444....1111....1111    GGGGeeeeBBBBEEEE    SSSSttttaaaannnnddddaaaarrrrdddd    CCCChhhhaaaarrrraaaacccctttteeeerrrr    SSSSeeeetttt::::    SSSSiiiimmmmiiiillllaaaarrrr    ttttoooo    IIIIBBBBMMMM    IIIIIIII    CCCCooooddddeeee    TTTTaaaabbbblllleeee    888855550000

CCCChhhhaaaarrrraaaacccctttteeeerrrr
SSSSeeeetttt

TTTTyyyyppppeeee D
ot

s
(h

or
iz.

 x
  v

er
t.)

  
C

ha
ra

ct
er

s/
Li

ne

Fo
nt

 N
o.

19
2 

D
ot

s/
Li

ne

38
4 

D
ot

s/
Li

ne

44
8 

D
ot

s/
Li

ne

57
6 

D
ot

s/
Li

ne

IIIIBBBBMMMM    IIIIIIII
IIIIBBBBMMMM    IIIIIIII

16 x 24   
12 x 24   

1
4

12
16

24
32

28
37

36

48

IIIIBBBBMMMM    IIIIIIII
IIIIBBBBMMMM    IIIIIIII
IIIIBBBBMMMM    IIIIIIII
IIIIBBBBMMMM    IIIIIIII

14 x  22    
11 x 22   
 9 x  22    
 7 x 16    

2
3

13
17

27
34

21
27

42
54

32
32

40

52

49
64

64

82

IIIIBBBBMMMM    IIIIIIII    99990000°°°°
CCCCyyyyrrrr    
CCCCyyyyrrrr
CCCCyyyyrrrr

 16 x 11  
16 x 24    
14 x  22 
11 x 22   

12 24
13
17

27
34

28 36

32
40

40

52

64
0 

D
ot

s/
Li

ne

83
2 

D
ot

s/
Li

ne

40
53

52

69

45
58

59

75

71
91

92

118

40 52

45
58

59

75
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Symbol Meaning Example Meaning Value
$$$$

<<<<>>>>
hhhheeeexxxxaaaaddddeeeecccciiiimmmmaaaallll    vvvvaaaalllluuuueeee
AAAASSSSCCCCIIIIIIII    ccccoooonnnnttttrrrroooollll    ccccooooddddeeee

$0A
<LF>

1 byte
command: line feed

decimal 10
$0A

[[[[    ]]]]

""""    """"
((((    ))))

{{{{ΩΩΩΩ}}}}

8 flag bits

printable characters

[FLAG]

"E"

character string
set of values

(NAME)
{RANGE OF VA-

LUES}

001x 1111 bbbb
bbbb marks a bit configu-

ration from MSB to
LSB

letter  E

$2F or $3F 

ASCII character
$45

"ABC"
{$00, .. ,$FF}

all hex values between
$00  and  $FF

$41 $42 $43
all decimal values

between 0 and 255

m, n

nh , nl

<ESC>"F"lh,  ll

one byte each

2-byte value

n:= {0, .. , 100}

nh:= $03
nl:= $E8

command
paper feed by lh,ll lines

<ESC>
"F"$03$E8

variable byte

$03E8

n can take any deci-
mal value between

0 and 100
decimal 1000

paper feed by
$03E8 lines

feed by 1000 lines

4444....2222    CCCCoooommmmmmmmaaaannnndddd    SSSSeeeetttt

4444....2222....1111    NNNNoooommmmeeeennnnccccllllaaaattttuuuurrrreeee
The following terms are used in the tables below:
All codes and parameters of one command are composed from single bytes (byte:= 8 bits). They
are either ASCII characters, hexadecimal values, or placeholders for numerical values or bit
strings. By varying these placeholders or numerical values, the effect of a command can be modi-
fied according to the definitions and permitted values. In order to arrange the handling of com-
mands clearly without ambiguity, the symbols in the command tables are used in accordance with
the following rules:  
• Hexadecimal values are marked with a $ symbol.
• Control codes of the ASCII character set are put in <> .
• Binary form of the flags represents one byte in [ ].
• 8 bits in a bit configuration are followed by a bbbb.
• Printable characters or character strings of the ASCII character set are in "".
• Symbols for names or character strings are written in ( ).
• A set of value ranges of any kind is put in {Ω}.
• Variable parameters are symbolized by small letters (l, m, n ...).
• In a 2-byte parameter, the leading ´high byte´ is marked with an h (high), while the following 
 ´low byte´ is marked with an l (low)....

4444....2222....2222    TTTTaaaabbbblllleeee    ooooffff    NNNNoooommmmeeeennnnccccllllaaaattttuuuurrrreeee    SSSSyyyymmmmbbbboooollllssss

4444....2222....2222....1111    EEEExxxxaaaammmmpppplllleeee    ooooffff    NNNNoooommmmeeeennnnccccllllaaaattttuuuurrrreeee
The command """"PPPPaaaappppeeeerrrr    ffffeeeeeeeedddd    bbbbyyyy    XXXX    lllliiiinnnneeeessss"""" has the general form:
<ESC>"F"lh,  ll. , lh := {0, .... ,9} ;   ll := {0, ... ,255}. The value range for the parameters is limited.
The command <ESC> "F" $03 $E8 means, for example, that the paper is to be transported for-
ward by exactly 1,000 lines (at 8 dots/mm, this represents 125 mm).
Calculation: $03E8:= decimal 1,000; ( $03E8:= decimal (3x256 + 14x16 + 8x1) = decimal 1,000).
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

CCCCoooommmmmmmmaaaannnndddd    ((((AAAASSSSCCCCIIIIIIII)))) FFFFuuuunnnnccccttttiiiioooonnnn VVVVaaaalllluuuueeee    RRRRaaaannnnggggeeee
<CR> 
<CR> <LF>

Print command with one line paper feed
Print command with one line paper feed

<LF>
<LF> <CR> 
<FF>
<ESC> "@"

Print command with one line paper feed
Print command with one line paper feed
Form FEED up to the selected length or marker (TOF)
Initialize the printer through a RESET pulse

<ESC> "A"
<ESC> "a" [FLAGGS]
<ESC> "B"
<ESC> "b" p1 ....p8

Erase the data in the print buffer
Print clock, choose format
Control buzzer
Print bar code (EAN8, EAN13, CODE 39, 2of5 inter-
leaved)

<ESC> "C" n
<ESC> "c" n

<ESC> "c" $01 n
<ESC> "D" n

0: full cut  / 1: half cut / 2: initialize cutter
Set clock and alarm n:=Ω{$07, $05, $04}

Clock alarm on/off
Print text mode / data mode

n:=Ω{$00, $01}
n:=Ω{0,1}

<ESC> "d"
<ESC> "e" n [Flags]
<ESC> "F"  lh  ll 
<ESC> "g" n g1....gn

Read clock through serial interface
Sleep mode
Paper feed by  lh x 2 5 6  +  l l  l i nes.
Pixel graphics PCL5 , print graphics line with length of
n bytes

<ESC> "H" n

<ESC> "h" n
<ESC> "I" n
<ESC> "j" n

Change character height from 0: normal height to 7:
eightfold height
Set virtual width of the printer mechanism

n:={0,1, ...,7} 

Print black on white / white on black
Control LED 2 (option LED)

n:=Ω{0,1}
n:=Ω{0,1}

<ESC> "k" 
<ESC> "L" n
<ESC> "l"ph pl  

<ESC> "M" n

Send back current status
Print with/without underline n:=Ω{0,1}
Set page length

Print black / gray

ph:={1, .,4Ω}; pl :={1, ..
,4Ω}

n:=Ω{0,1}
<ESC> "m" n
<ESC> "m" n o
<ESC> "N" ph pl

<ESC> "n" n (Data)

Set graphics mode (select coding)
Offset to the right for graphics

n:={$00 , .. , $05}

Absolute TAB to dot position p = 256 x ph +  pl .
Send back data string through the serial interface

<ESC> "o"
<ESC> "P" n
<ESC> "p" m n

<ESC> "R" ph pl

Set beginning of page
Select character set no. n n:={1, .. ,4Ω}
Select light barrier, distance to print head

Relative TAB forward/reverse by p dots; p = 256 x ph

+  pl  

m:={1, .. ,4Ω}; n:={1, ..
,4Ω}

PPPPaaaaggggeeee
18
18
18
18
27
32
32
57
57
23

22
55,
56
56
20
56
36
18
21 to
22
19

18
19
31
28
19
27

19
21
21
19
47
27
19
27

19

4444....2222....3333    TTTTaaaabbbblllleeee    ooooffff    CCCCoooommmmmmmmaaaannnnddddssss
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

<ESC> "r" p1 ... p15

<ESC> "S" n
<ESC>  "s" n ....
<ESC> "T" "x"

Set up battery circuit

Increase horizontal spacing
Load batch file or TINIT
Print batch file no."x"

 x:= { 0 ...9, A, Q, R, S)
 x:= { 0 ...9, A, Q, R, S)

<ESC> "T" "A"
<ESC> "u" n ....
<ESC> "V" "X"

<ESC> "v" "0"

Switch to hexdump mode
Erase batch file or TINIT  x:= { 0 ...9, A, Q, R, S)
Send synchronizing character  "X"  serially

Read out the total number of cuts by cutter
<ESC> "v" "1"
<ESC> "v" "2"
<ESC> "v" "3"
<ESC> "v" "4"

Read out the total performance of mechanism
Read out the total operating time
Read out paper length since last paper exchange
Read out the last 10 error messages

<ESC> "v"....
<ESC> "v" "5" "T"

<ESC> "v" "5" "U"

<ESC> "v" "6"

Read batch file from flash or serial EEPROM
Read the available memory space for text files T0-T9
in the EEPROM
Read the available memory space for TINIT in the EE-
PROM
Read the size of the EEPROM memory

<ESC> "v" "7"
<ESC> "v" "8"
<ESC> "W" n
<ESC> "Y" n

Read batch file x from the serial EEPROM
Read batch file x from the flash
Print with normal width / double width
Set blackening of paper individually (n= 10 ...75)

n:=Ω{0,1}

<ESC> "y" "n"
<ESC> "x" n
<ESC> "z" 
<ESC> "[" n m

LED power saving mode - select table
Save errors on/off n:=Ω{0,1}
Hexdump mode
Set power consumption and print quality

<ESC> "]" n
<ESC> "{" ...
<ESC> "}" n
<ESC> "\" lh  ll  

Set baud rate and interface parameters
Battery test
Define minimum length n for marker recognition
Reverse paper feed by lh x 256 + ll lines.

n:={1, .. ,4Ω}

42+
43+
44
19
49
47+
51
51
49
17,
37
30
30
30
30
30
48
48

48

48
48
48
19
20
31
30
51
33
11
45
27
18

<ESC> "_" n Wait until label has been removed plus n x 25 ms n:={1, .. ,4Ω} 27

TTTTaaaabbbblllleeee    ooooffff    CCCCoooommmmmmmmaaaannnnddddssss    ((((CCCCoooonnnnttttiiiinnnnuuuueeeedddd))))



4444....3333    DDDDeeeettttaaaaiiiilllleeeedddd    DDDDeeeessssccccrrrriiiippppttttiiiioooonnnn    ooooffff    tttthhhheeee    GGGGeeeennnneeeerrrraaaallll    CCCCoooommmmmmmmaaaannnnddddssss

4444....3333....1111    PPPPrrrriiiinnnntttt    CCCCoooommmmmmmmaaaannnnddddssss

CCCCoooommmmmmmmaaaannnndddd
((((AAAASSSSCCCCIIIIIIII))))

CCCCoooommmmmmmmaaaannnndddd
((((hhhheeeexxxx))))

FFFFuuuunnnnccccttttiiiioooonnnn

<CR>

<LF>

0D

0A

Print command with one line paper feed.
An immediately following <LF> will be ignored.
Print command with one line paper feed.
An immediately following <CR> will be ignored.

<CR> <LF>
<LF> <CR> 
Number of cha-
racters that are
sent without
print initiation
character  >ma-
ximum number
of characters
per line

<ESC> "h" n

0D 0A
0A 0D

Print command with one line paper feed
Print command with one line paper feed

1B 68 n

When the line is full, the exceeding characters will trigger a new line. The
number of characters per line is determined by the selected font and the
effective print width. With the command

<ESC> "h" n, the effective print width can be reduced to a smaller value
than the one that the maximum print width allowed by the printer mecha-
nism.  

For the standard font #1 with 16 horizontal times 24 vertical characters and
an effective print width of 384 pixels, the result would be:

384 pixels/line / 16 pixels/character = 24 characters/line

Set the effective print width of the printer mechnaism in bytes   n:= {16
...max. print width of the mechanism}.
This command only works for text printing. It can be used to change the
maximum number of characters per line. It is printed with left-side justifica-
tion.

<ESC> "V" "X"

String length
exceeds a cer-
tain number of
characters

B 56 "X" Print and report synchronizing character "X" through the serial interface.
If the line buffer is not empty, this command will also initiate the printing of
the current line.

Besides the code for printable characters, a large number of control codes
can be written into the 256-bytes character buffer without triggering the
printout of the next line. This could result in a blockage of the printer. The-
refore, the printing of a line will be initiated, when the data string for its
construction reaches a number of bytes that matches the printer mecha-
nism, even if the description of the line is incomplete.
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4444....3333....2222    PPPPoooossssiiiittttiiiioooonnnniiiinnnngggg    ((((HHHHoooorrrriiiizzzzoooonnnnttttaaaallllllllyyyy    aaaannnndddd    VVVVeeeerrrrttttiiiiccccaaaallllllllyyyy))))

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "F"  lh  ll 

<ESC> "\" lh  ll 

1B 46   lh  ll 

1B 5C  lh  ll 

FFFFoooorrrrwwwwaaaarrrrdddd    paper feed by l lines: = (lh x 256 + ll) lines. 
This command can only be given at the beginning of a line and will be igno-
red otherwise. The transport is limited to 2,400 dot lines per command
(equals 300 mm with 8 dots/mm).
RRRReeeevvvveeeerrrrsssseeee    paper feed by l = lh x 256 + ll lines. 
Limited to 2,400 dot lines (equals 300 mm with 8 dots/mm).
This command can only be given at the beginning of a line and will be igno-
red otherwise. Eight dot lines will be added to each reverse paper feed. Af-
terwards, the printer will feed the paper forward for eight dot lines in order
to eliminate the gear play. 
AAAATTTTTTTTEEEENNNNTTTTIIIIOOOONNNN!!!!  The paper must not be transported so far, that its end leaves
the transport roll. Otherwise, the rubber roll will not be able to transport the
ejected paper forward again.
This command should not be used in combination with a paper rewinder,
since the rewinder pulls forward, while the paper is transported backwards.
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

<ESC>"N" ph pl

<ESC> "R" ph pl 

1B 4E ph pl

1B 52 ph pl

Absolute TAB from the left to the horizontal pixel position p = 256 x ph + pl
(p = 0 ...up to width of mechanism n -1, in pixels).  This command allows
the exact positioning to the dot to a print start position within one line. If
the requested positioning goes beyond the available span of one line, the
command will be ignored. 
The print attributes are not affected.
Relative TAB forward/reverse by p pixels; p = 256 x ph + pl 
p is defined as an integer number with plus or minus sign as follows:
phl:=   ....  FFFD   FFFE   FFFF   0000   0001    0002    0003   ...
p  :=            -3          -2        -1         0        +1        +2       +3     ...
 If the requested positioning goes beyond the available span of one line,
the command will be ignored. 
The print attributes are not affected.

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "P" "n"

<ESC> "H" "n"

1B 50 n

1B 48 n

Select character set no. n.  n: = {1, 2,  ..., number of character sets}
The controller masks value n with $0F. Therefore, it can also be put in as
an ASCII character  "1", "2", "3", ...
AAAAllllllll    ffffoooonnnnttttssss    ccccaaaannnn    bbbbeeee    mmmmiiiixxxxeeeedddd    wwwwiiiitttthhhhiiiinnnn    tttthhhheeee    ssssaaaammmmeeee    lllliiiinnnneeee.... 
Print n + 1  -fold height.  n := {ASCII character  "1", "2", "3", ...,"7"}
"0":= normal height; "1":= double height; "2":= triple height; ....... "7":=
eightfold height,
TTTThhhhiiiissss    ccccoooommmmmmmmaaaannnndddd    ccccaaaannnn    bbbbeeee    mmmmiiiixxxxeeeedddd    wwwwiiiitttthhhh    aaaannnnooootttthhhheeeerrrr    hhhheeeeiiiigggghhhhtttt    wwwwiiiitttthhhhiiiinnnn    tttthhhheeee    ssssaaaammmmeeee    lllliiiinnnneeee....

<ESC> "W" "1"

<ESC> "W" "0"

1B 57 31

1B 57 30

Print double width. This command will be valid until cancelled. 
TTTThhhhiiiissss    ccccoooommmmmmmmaaaannnndddd    ccccaaaannnn    bbbbeeee    mmmmiiiixxxxeeeedddd    wwwwiiiitttthhhh    nnnnoooorrrrmmmmaaaallll    wwwwiiiiddddtttthhhh    wwwwiiiitttthhhhiiiinnnn    tttthhhheeee    ssssaaaammmmeeee    lllliiiinnnneeee....
Print normal width. TTTThhhhiiiissss    ccccoooommmmmmmmaaaannnndddd    ccccaaaannnn    bbbbeeee    mmmmiiiixxxxeeeedddd    wwwwiiiitttthhhh    ddddoooouuuubbbblllleeee    wwwwiiiiddddtttthhhh    wwwwiiiitttthhhhiiiinnnn
tttthhhheeee    ssssaaaammmmeeee    lllliiiinnnneeee....    It will be valid until cancelled.
Default setting after a RESET.

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "I" "0"

<ESC> "I" "1"

1B 49 30

1B 49 31

Print black/gray on white. 
This command will be valid until cancelled.
Print black/gray on white will be in effect after RESET.
Print white in black/gray.
This command will be valid until cancelled.

<ESC> "L" "0"

<ESC> "L" "1"

<ESC> "M" "0"

<ESC> "M" "1"

1B 4C 30

1B 4C 31

Print without underline.
This command will be valid until cancelled.   
Print without underline will be in effect after RESET.
Print with underline. 
This command will be valid until cancelled. 

1B 4D 30

1B 4D 31

Print black. 
This command will be valid until cancelled.
Print black will be in effect after RESET.
Print gray. 
This command will be valid until cancelled. 
Does not work with graphic commands.

<ESC> "S" n 1B 52 n Increase horizontal spacing (0 ≤ n ≤ 15; default = 0)
All subsequent characters will be printed with an additional space of n pi-
xels (spaced characters). This command can be given and cancelled mul-
tiple times within one line.
Print with a spacing of n:=0 will also be in effect after RESET.

4444....3333....3333    FFFFoooorrrrmmmmaaaattttttttiiiinnnngggg    ooooffff    CCCChhhhaaaarrrraaaacccctttteeeerrrrssss
4444....3333....3333....1111    SSSSeeeelllleeeeccccttttiiiinnnngggg    tttthhhheeee    CCCChhhhaaaarrrraaaacccctttteeeerrrr    SSSSiiiizzzzeeee

PPPPoooossssiiiittttiiiioooonnnniiiinnnngggg    ((((HHHHoooorrrriiiizzzzoooonnnnttttaaaallllllllyyyy    aaaannnndddd    VVVVeeeerrrrttttiiiiccccaaaallllllllyyyy))))    CCCCoooonnnnttttiiiinnnnuuuueeeedddd

4444....3333....3333....2222    CCCChhhhaaaarrrraaaacccctttteeeerrrr    FFFFoooorrrrmmmmaaaatttt::::    BBBBllllaaaacccckkkk,,,,    GGGGrrrraaaayyyy,,,,    WWWWhhhhiiiitttteeee    oooonnnn    BBBBllllaaaacccckkkk,,,,    SSSSppppaaaacccciiiinnnngggg



CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "D" "n"

<ESC> "Y" n

1B 44 "n" Print in text mode ("n"="0") or in data mode ("n"="1"). 
In data mode, the writing is turned 180°, in order to make the printout rea-
dable, when the paper-strip is hanging from the printer. The chronological
sequence of printed lines therefore appears from the bottom to the top.

This command does not work for graphics. 
This command can be given at any position within a line, as long as the line
has not been completed. It will affect the complete line. This command will
be valid until revoked with the corresponding command. After RESET, the
status predefined by switch 4 will go into effect. 
Adjust the blackening of the paper individually. 
n is a factor between 10 (lighter) and 100 (darker).
In general, 25 is the default value.
Values outside the range will not change the current setting.
After each RESET, a value that is adjusted to the respective printer mecha-
nism is set. If different values are required permanently, they can be achie-
ved by setting this command in the batch file TINIT-F (at the factory) or in
the TINIT-E (by the user, if an EEPROM is installed).

4444....3333....3333....3333    PPPPrrrriiiinnnntttt    MMMMooooddddeeee    TTTTeeeexxxxtttt    ////    DDDDaaaattttaaaa    MMMMooooddddeeee    aaaannnndddd    BBBBllllaaaacccckkkkeeeennnniiiinnnngggg    AAAAddddjjjjuuuussssttttmmmmeeeennnntttt
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This is a printout in text
mode.
The paper spools to-
ward the top, like it does
on a typewriter. The cur-
rent line is printed below
the previous line.

line no. 6
line no. 5
line no. 4
line no. 3
line no. 2
line no. 1
in data mode 
A log starts here

PPPP
aaaa
pppp

iiii eeee
rrrr tttt

rrrr aaaa
nnnn

ssss p
ppp

oooo
rrrr tttt

rrrr iiii
cccc
hhhh

tttt uuuu
nnnn

gggg

TTTTeeeexxxxtttt    MMMMooooddddeeee DDDDaaaattttaaaa    MMMMooooddddeeee

PPPPrrrriiiinnnntttt    HHHHeeeeaaaadddd PPPPrrrriiiinnnntttt    HHHHeeeeaaaadddd



4444....3333....4444    GGGGrrrraaaapppphhhhiiiicccc    CCCCoooommmmmmmmaaaannnnddddssss
The data structure of the graphic data of these modes corresponds to the commands of the PCL
specification from version 3 on . They are compatible with the MS Windows compression proce-
dure.
The processing of compressed data takes about as much time as pure bit map printing. As a re-
sult of the smaller amount of data that has to be transmitted, there is a clear advantage in speed
compared to the process without compression (about a 1:3 ratio).

4444....3333....4444....1111    BBBBaaaarrrr    CCCCooooddddeeee    ----    CCCChhhhaaaarrrraaaacccctttteeeerrrr    SSSSeeeetttt,,,,    CCCCooooddddeeee    WWWWiiiiddddtttthhhh
If there is still data in the current line that has not been printed, while the bar code command is to
be processed, the printer will print this data and start with the bar code in a new line. Bar codes
are printed with or without plain text, however, it is not placed according to the norm.

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "m" n

<ESC> "m" n o

1B 6D n Set the current graphic mode
  n=$00: unencoded  
  n=$01: run length encoded 
  n=$02: TIFF (4.0) encoded 
  n=$03: delta row encoded 
  n=$04: X-byte offset with the additional second parameter o 
  n=$05: reset delta row seed row (see below)
This command will be valid until cancelled. 0 is the default value after a RE-
SET.
XXXX----bbbbyyyytttteeee    ooooffffffffsssseeeetttt    wwwwiiiitttthhhh    tttthhhheeee    aaaaddddddddiiiittttiiiioooonnnnaaaallll    sssseeeeccccoooonnnndddd    ppppaaaarrrraaaammmmeeeetttteeeerrrr    oooo

With the command <ESC> "m" $04 o, graphics can be shifted to the right. In
order to produce a left margin of 80 pixels (10 mm at 8 dots/mm), the com-
mand <ESC>"m" $04 $0A would be given.
Graphics that go beyond the right margin will be cut off.

<ESC> "m" n

<ESC> "g" n 
g1 ...gn

1B 6D 05 RRRReeeesssseeeetttt    ddddeeeellllttttaaaa    rrrroooowwww    sssseeeeeeeedddd    rrrroooowwww 
The command <ESC> "m" $05  erases the seed row of the delta row graph-
ics. The seed row is the current line that was printed last. The new line infor-
mation is compared to the seed row. 
After the new line is printed, it will become the seed row.
The command for erasing the seed row should always be given at the be-
ginning of graphics that contain delta row commands. This will not be ne-
cessary, if the first graphic line is not delta row graphics.

PPPPiiiixxxxeeeellll    ggggrrrraaaapppphhhhiiiiccccssss    ((((PPPPrrrriiiinnnntttt        oooonnnneeee    hhhhoooorrrriiiizzzzoooonnnnttttaaaallll    ggggrrrraaaapppphhhhiiiiccccssss    lllliiiinnnneeee....))))::::    
MMMMiiiixxxxiiiinnnngggg    wwwwiiiitttthhhh    tttteeeexxxxtttt 
If the graphics command is given, and the current text line has not been
completed by <CR> or <LF>, text and graphics will be mixed (except with
delta row encoded). The graphics begin in the top dot line of the text line. If
the graphics are longer than the current text, the new text will begin with its
top line in the line that immediately follows the graphics. 

1B 67 n
g1 ...gn

0000    ::::    UUUUnnnneeeennnnccccooooddddeeeedddd
n := length of graphics in bytes, 
g1 ...gn := graphic bytes to be printed
In text mode, beginning from left to right, dot 0 is the MSB in the first byte,

the dot furthest to the right is the LSB in the nth byte. A 1 in the respective

bit position represents a black dot in the line. After the nth byte, the printer
automatically returns to the character mode. It will ignore all commands whi-
le processing these n bytes.
The command:  <<<<EEEESSSSCCCC>>>>    """"gggg""""    nnnn    gggg1111    ............ggggnnnn     is synonymous with the old com-
mand : <<<<EEEESSSSCCCC>>>>""""    GGGG""""    gggg1111    ............ggggnnnn, if n = n max . 
The graphics mode "0" for unencoded is the default setting. 
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CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "g" n
[DATA]

1B 67 n 
g1....gn

1111    ::::    RRRRuuuunnnn    lllleeeennnnggggtttthhhh    eeeennnnccccooooddddeeeedddd 
n := number of bytes following
Run length interprets graphic information in byte pairs.
Each first byte is the repetition count byte for the second byte. A 0 for the
repetition count byte means that the following graphic byte will be printed
once without being repeated. A 1 means that the graphic byte will be prin-
ted twice. The repetition count byte has a value range of 0 - 255, which
translates into a print factor of 1 to  256. The second byte contains the
graphic information that is to be printed. In text mode, from left to right,
the dot on the very right is the LS bit. A 1 in the respective bit position re-
presents a black dot in the line. After completing the line, the printer will
automatically return to the character mode. 
2222    ::::    TTTTIIIIFFFFFFFF    ((((4444....0000))))    EEEEnnnnccccooooddddeeeedddd 
n := length of the following bytes
TIFF interprets graphic information as TIFF "pack bits".
TIFF combines features of unencoded and run length encoding.
The graphic information is preceded by a control byte. The control byte in-
dicates (sign bit), whether the following byte is a graphic byte that is to be
repeated (up to 127 times), or whether a number of bytes follow (up to 127)
that are to be printed as bit map. A positive control byte expects bit map
information, a negative control byte (complement on two) respects a repeat
byte.
3333    ::::    DDDDeeeellllttttaaaa    RRRRoooowwww
n := length of the following graphic bytes
Delta row will pick out the bytes from a line that are different from the bytes
in the preceding line, and transfer only these differences.
If only one bit differs, just the respective byte has to be transferred. The
delta data consists of a command byte and 1 to 8 replacement bytes. The
command byte contains two pieces of information, the number of replace-
ment bytes (bit 7 ,6, and 5), and the relative left offset of the last byte that
was changed (bit 4, 3, 2, 1, and 0). Value 31 as offset expects a following
additional offset byte. Value 255 of this additional offset byte expects
another one and so on. The offset values are added up. In text mode, from
left to right, the dot on the very right is the LS bit. 
A 1 in the respective bit position of a replacement byte represents a black
dot in the line. After completing the line, the printer will automatically re-
turn to the character mode.  During the printing of this line, the printer will
ignore all other commands.
Mixing of text and graphics is not possible with delta row.
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GGGGrrrraaaapppphhhhiiiicccc    CCCCoooommmmmmmmaaaannnnddddssss    ((((ccccoooonnnnttttiiiinnnnuuuueeeedddd))))

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....
((((hhhheeeexxxx))))

FFFFuuuunnnnccccttttiiiioooonnnn

<ESC> "C" "n" 1B 43 n nnnn    ====    0000    ::::    ffffuuuullllllll    ccccuuuutttt
The paper is cut off completely.
nnnn    ====    1111    ::::    hhhhaaaallllffff        ccccuuuutttt
Leaves a small uncut section in the center.
nnnn    ====    2222    ::::    iiiinnnniiiittttiiiiaaaalllliiiizzzzeeee    ccccuuuutttttttteeeerrrr
This command is entered in the TINIT, when a cutter is used.
After a RESET, the controller will check, if the cutter is in the home position.
If not, the cutter is moved to the home position.
WWWWiiiitttthhhhoooouuuutttt    tttthhhheeee    ccccuuuutttttttteeeerrrr    ccccoooommmmppppoooonnnneeeennnntttt,,,,    nnnnoooo    eeeerrrrrrrroooorrrr    mmmmeeeessssssssaaaaggggeeee    iiiissss    sssseeeennnntttt....    IIIIffff    tttthhhheeee    ccccuuuutttttttteeeerrrr    iiiissss    nnnnooootttt
iiiinnnn    tttthhhheeee    hhhhoooommmmeeee        ppppoooossssiiiittttiiiioooonnnn    aaaannnndddd    ccccaaaannnnnnnnooootttt    rrrreeeeaaaacccchhhh    iiiitttt    wwwwiiiitttthhhhiiiinnnn    aaaabbbboooouuuutttt        2222    sssseeeeccccoooonnnnddddssss,,,,    tttthhhheeee    eeeerrrrrrrroooorrrr
mmmmeeeessssssssaaaaggggeeee    """"CCCC""""    ffffoooorrrr    bbbblllloooocccckkkkeeeedddd    ccccuuuutttttttteeeerrrr    iiiissss    sssseeeennnntttt,,,,    aaaannnndddd    tttthhhheeee    pppprrrriiiinnnnttttiiiinnnngggg    pppprrrroooocccceeeessssssss    iiiissss    ssssttttoooopppp----
ppppeeeedddd....

4444....3333....5555    SSSSppppeeeecccciiiiaaaallll    CCCCoooommmmmmmmaaaannnnddddssss
4444....3333....5555....1111    CCCCuuuutttttttteeeerrrr



CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "b"
[type] [size]  Xh
Xl  Yh  Yl     
[quantity]
[string]

1B 62 [type]
[size] 
Xh  Xl  Yh  Yl 
n 
[string]

Print bar code.
Type "A" - code-39 with plain text;                           "a" - dito w/o plain text
       "B" - code-2 of 5-interleaved with plain text;"b" - dito w/o plain text 
       "C" - EAN 13 with plain text;                             "c" - dito w/o plain text 
       "D" - EAN 8 with plain text;                               "d" - dito w/o plain text 
       "E" - code-39 with check digit after                  "e" - dito w/o plain text
               module 43, with plain text;    

Size = width of bars and spaces (0 ...7)
X = Xh * 256  + Xl   Start position of the code in pixels as distance from left
margin. 
Y = Yh * 256  + Yl   Height of the bar code in pixels not including plain text.
Y is internally rounded to whole millimeters, e.g.: Y = 406 is printed as
50.0 mm. (Y =< 100 mm = 800 pixels).
n = number of bar code characters (n =< 30). 
String = characters that represent the bar code information (not all charac-
ters are allowed; see below). 

4444....3333....5555....2222    AAAAvvvvaaaaiiiillllaaaabbbblllleeee    BBBBaaaarrrr    SSSSiiiizzzzeeeessss    ffffoooorrrr    BBBBaaaarrrr    CCCCooooddddeeee    PPPPrrrriiiinnnnttttiiiinnnngggg
By selecting the bar width according to the table below, the bar code can be printed in different
sizes.

SSSSiiiizzzzeeee
((((hhhheeeexxxx))))

WWWWiiiiddddtttthhhh    [[[[PPPPiiiixxxxeeeellllssss]]]]
NNNNaaaarrrrrrrroooowwww    EEEElllleeeemmmmeeeennnntttt

WWWWiiiiddddtttthhhh    [[[[PPPPiiiixxxxeeeellllssss]]]]
NNNNaaaarrrrrrrroooowwww    EEEElllleeeemmmmeeeennnntttt

WWWWiiiiddddtttthhhh    [[[[PPPPiiiixxxxeeeellllssss]]]]
WWWWiiiiddddeeee    EEEElllleeeemmmmeeeennnntttt

WWWWiiiiddddtttthhhh    [[[[PPPPiiiixxxxeeeellllssss]]]]
WWWWiiiiddddeeee    EEEElllleeeemmmmeeeennnntttt

0
1

2
2

0,250
0,250

5
6

0,625
0,750

2
3
4
5

3
4

0,375
0,500

5
6

0,625
0,750

7
9

0,875
1,125

12
14

1,500
1,750

6
7

7
8

0,875
1,000

16
18

2,000
2,250

4444....3333....6666    CCCChhhhaaaarrrraaaacccctttteeeerrrr    SSSSeeeetttt    ffffoooorrrr    tttthhhheeee    DDDDiiiiffffffffeeeerrrreeeennnntttt    BBBBaaaarrrr    CCCCooooddddeeeessss
4444....3333....6666....1111    CCCCooooddddeeee----33339999
1234567890ABCDEFGHIJKLMNOPQRSTUVWXYZ$/-.+%<Space>

4444....3333....6666....2222    CCCCooooddddeeee    2222    ooooffff    5555    iiiinnnntttteeeerrrrlllleeeeaaaavvvveeeedddd
1234567890 (The number of characters n has to be even).

4444....3333....6666....3333    EEEEAAAANNNN11113333
1234567890 (Other characters will only result in the printing of the text information, but not the bar
code itself. The check sum, which is the 13th character, is calculated and added by the printer).

4444....3333....6666....4444    EEEEAAAANNNN    8888
1234567890 (Other characters will only result in the printing of the text information, but not the bar
code itself. The check sum, which is the 8th character, is calculated and added by the printer).
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll



4444....3333....7777....    CCCCooooddddeeee    WWWWiiiiddddtttthhhh    ooooffff    DDDDiiiiffffffffeeeerrrreeeennnntttt    BBBBaaaarrrr    CCCCooooddddeeeessss    

CCCCooooddddeeee----33339999::::    6*wide + 14*narrow + n*(3*wide+7*narrow)
                                            Special characters may slightly differ from this formula.

CCCCooooddddeeee    2222    ooooffff    5555    iiiinnnntttteeeerrrrlllleeeeaaaavvvveeeedddd:::: 1*wide + 6*narrow + n*(2*wide+3*narrow)

EEEEAAAANNNN11113333::::                                      narrow element * 95

EEEEAAAANNNN    8888::::                                 narrow element * 95

The printing of bar code will be ignored, if: 
    •Ωa wrong type or an unknown size was given, 
    • the number n given was either too large, or it did not correspond with the type.
A white area will be ´printed´ instead of a bar code, if:
    • the right line margin or the maximum height of 100mm is exceeded, 
    • characters were put in that do not correspond with the character set of the code.
If the bar code is ignored, the characters of the string will be printed as plain text, as long as a
type with plain text has been selected. Ignored bar code without plain text will not initiate printing.

4444....4444    FFFFoooorrrrmmmm    CCCCoooonnnnttttrrrroooollll::::    FFFFoooorrrrmmmm    FFFFeeeeeeeedddd,,,,    TTTTOOOOFFFF    ((((TTTToooopppp    ooooffff    FFFFoooorrrrmmmm))))
The printer controller has multiple commands for form control available.
There are different types of form control:

• control by paper length
• control with markers (forms and labels)

4444....4444....1111    CCCCoooonnnnttttrrrroooollll    bbbbyyyy    PPPPaaaappppeeeerrrr    LLLLeeeennnnggggtttthhhh    
The length of the receipt is entered through the command <ESC> "l" xh xl. The paper length is
then measured through the feed of the printer mechanism starting from the position determined
by this command. A sensor for paper positioning is not in use in this case. Strictly speaking, this
is not a type of form control. Therefore, a start position can be predetermined at any place on the
paper, and there cannot be any positioned form printing on the paper roll.
If less paper is printed on than the length predetermined by the command, the final form feed
command will trigger the final printing, and a paper feed will be processed, until the page length
counter reports the reaching of the receipt length. At this point, the printer stops feeding paper,
and the receipt may be cut off with a cut command.
If the length of printed paper exceeds the predetermined receipt length, the paper length counter
will automatically remain at the receipt length limit "max.", until an FF is processed. It will then
start to measure the predetermined paper length of the following receipt.

4444....4444....2222    CCCCoooonnnnttttrrrroooollll    wwwwiiiitttthhhh    MMMMaaaarrrrkkkkeeeerrrrssss    ((((FFFFoooorrrrmmmmssss    aaaannnndddd    LLLLaaaabbbbeeeellllssss))))
Markers on the paper are recognized by a sensor (light barrier). This type of control can be done
with preprinted, infrared light absorbing markers on the print side of the paper, or with holes that
have been pre-punched into the paper. Marker control allows the use of preprinted paper, which
makes it easier to put the printer in the correct print position on the forms.
A marker, a gap, or a hole is recognized, whenever a PE of at least 3 mm length is reported.
The control for label printing works the same way, in order to be able to position the print headas
close to the edge of the label as possible at the start of printing . The gap between two labels is
used as the marker in this case. 
Different sensors may be used to measure the paper position. Which sensor is used for form con-
trol is determined by the two lower bits in the flag byte of the command <ESC> "p" [distan-
ce][flags].

4444....4444....3333    LLLLaaaabbbbeeeellll    PPPPrrrriiiinnnnttttiiiinnnngggg    wwwwiiiitttthhhh    PPPPeeeeeeeelllleeeerrrr    
(See arrangement of the sensors at the printer (drawing) on page 26)
If the printer mechanism is equipped with a peeler, it can print labels, but also present them with
the support of a paper rewinder. The paper rewinder pulls the carrier paper around the peeler,
causing the label to separate from the carrier paper and to proceed straight. The paper transport
is preset by the form feed command to stop at a position, where a small area of the label remains
attached to the carrier paper at the edge of the peeler, presenting the label to the user without ha-
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ving it fall off. The user can remove the label at this point. The command ( ESC _ n ) has the prin-
ter waiting before it prints the next label, until the label in the peeler has been removed.
The AUX sensor is installed at the peeler's edge. It registers the label and signals to the controller,
when it has been removed.

4444....4444....4444    CCCCoooonnnnttttrrrroooolllllllliiiinnnngggg    FFFFoooorrrrmmmm    aaaannnndddd    LLLLaaaabbbbeeeellll    PPPPrrrriiiinnnnttttiiiinnnngggg
In order to process and control the procedures introduced above, several different commands are
required. They are described in the table on page 27.
Three possible sensors are available for control:

• paper end sensor (PE sensor) at the entry of the printer mechanism
• near paper end sensor (NPE sensor), sensor connection J13 on the controller board,
   is normally used for recognizing the paper supply coming to an end
• auxiliary sensor (AUX sensor), sensor connection J15 on the controller board,
   is normally used for recognizing the removal of a peeled-off label, or for recognizing a success-
ful paper cutting process

All three sensors can be used for form control. If the two lowest bits of the byte n:= [flags] are
both 0, none of the light barriers is selected as a control light barrier for the form feed, and a form
control will not be activated.

4444....4444....4444....1111    PPPPaaaappppeeeerrrr    EEEEnnnndddd    SSSSeeeennnnssssoooorrrr    aaaassss    FFFFoooorrrrmmmm    CCCCoooonnnnttttrrrroooollll    SSSSeeeennnnssssoooorrrr
Most of the time, the internal reflexion light barrier (PE sensor) at the paper entry of the printer
mechanism is selected to control the form feed. The distance from this light barrier to the print
comb is about 10 mm. For label printing with gap control, the paper must be transported forward
about 10 mm, after the gap has been recognized by the light sensor, in order for the upper edge
of the label to be positioned directly under the print comb. This is automatically processed by the
command <ESC>"p"$14[XXXX XX01], if the control has located the gap (see page 27 with the
commands).
Since this sensor is also required to recognize the paper end during the form control, the marker
(or the gap between labels on carrier paper) may not exceed a length of 7 mm. If no paper is de-
tected within 60 dot lines (7.5 mm), while the motor is running (marker end, end of gap), paper
end will be recognized, the printer will stop, and the message PE will be initiated. It has to be
pointed out that in this form mode, PE can only be recognized, while the motor is running. There-
fore, paper that has been removed, when the motor is idol, will not initiate a PE message, if the
form control is turned on.

4444....4444....4444....2222    IIIInnnnsssseeeerrrrttttiiiinnnngggg    PPPPaaaappppeeeerrrr    iiiinnnn    FFFFoooorrrrmmmm    MMMMooooddddeeee
Since the printer can only recognize a PE in the form mode, when the paper is moving, an auto
paper load as in the standard mode is not possible. The paper has to be inserted manually. If bit 2
of m:= [light barrier flags] is set, the printer will switch back from form mode to standard mode
wwwwiiiitttthhhh    tttthhhheeee    pppprrrriiiinnnntttt    hhhheeeeaaaadddd    ooooppppeeeennnn (recognition through sensor switch "head open"). This allows an auto
load even in form mode, when the head is open. When the head is closed, the printer returns to
the form mode. Any markers during the auto load feeding will be ignored. After the auto paper
load and the closing of the head, batch file T10, which is only available in the flash, will be proces-
sed, regardless, whether the printer is positioned on a marker or not. This file contains a short
feed followed by an FF. The short feed allows the printer to determine, whether a PE occured, and
to stop further printing or form feeding if applicable. The opening and closing of the print head du-
ring operation does not trigger a form feed.

GeBE E+F GmbH • www.oem-printer.com • GeBE Doc.No. SoMAN-E-485 • GeBE-System-78 • Page 25 of 59
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Gap

Label

Paper end

PE-Sensor

Printer

AUX-Sensor
Take away

Label

Peeler

Liner rewinder

Head

4444....4444....4444....4444    AAAArrrrrrrraaaannnnggggeeeemmmmeeeennnntttt    ooooffff    tttthhhheeee    CCCCoooonnnnttttrrrroooollll    MMMMaaaarrrrkkkkeeeerrrrssss    oooonnnn    tttthhhheeee    LLLLaaaabbbbeeeellll    RRRRoooollllllllssss

Form marker
GPT-6262
for the straight
paper path

Form marker
GPT-6223 /6224
for the bended
paper path

Form marker
GPT-4352
GPT-4378
GPT-4379

Form marker
GPT-4443
GPT-4454

The marker is located on the side of the paper that is

NNNNOOOOTTTT  pr inted on. 3 - 7,5 mm

13 mm

 5 mm

The marker is located on the printable side of the paper.

The marker may not be printed on.
The beginning of the form does not correspond with the mar-
ker, but depends on the position of the light barrier.

3 - 7,5 mm

10.5 mm

 5 mm

The marker is located on the printable side of the paper.

The marker may not be printed on.
The beginning of the form does not correspond with the mar-
ker, but depends on the position of the light barrier.

3 - 7,5 mm

16.2 mm

 5 mm

The marker is located on the printable side of the paper.

The marker may not be printed on.
The beginning of the form does not correspond with the mar-
ker, but depends on the position of the light barrier.3 - 7,5 mm

16.9 mm

 5.3 mm

4444....4444....4444....3333        AAAArrrrrrrraaaannnnggggeeeemmmmeeeennnntttt    ooooffff    tttthhhheeee    SSSSeeeennnnssssoooorrrrssss    aaaatttt    tttthhhheeee    PPPPrrrriiiinnnntttteeeerrrr    ((((DDDDrrrraaaawwwwiiiinnnngggg))))



4444....4444....4444....5555    TTTTaaaabbbblllleeee    ooooffff    FFFFoooorrrrmmmm    CCCCoooonnnnttttrrrroooollll    CCCCoooommmmmmmmaaaannnnddddssss
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CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "l" 
[high feed]
[low feed]

<FF>

1B 6C  
xh 
xl

0C

Length:= ( xh(256) + xl) x 0.125 mm sets the page length in mm. This is the form
feed length, if no light barriers are used. It is also used as the maximum feed length
(as a criterion for termination), when the light barrier is used as a marker sensor.  If
no marker is reached and no gap is recognized within the set length, the feed will
be stopped.
When this command is processed by the printer controller, the beginning of the
page will be set automatically, as if it contained the command <ESC> "o".
Form feed:  Print command and line feed, until the TOF marker is recognized or the
preset page length is reached.
For an FF, the printer will feed, until either a marker (if the appropriate sensor is acti-
vated) or the preset page length is reached. If, at the time of the FF, the marker has
already appeared or the page length has been reached, the internal FF counter is
set to the new page length. Therefore, an FF either causes a feeding to the next
marker, or (if no marker appears) a feeding by a whole page length.
A reverse transport is taken into account, when the page length is calculated, even
if it goes beyond the form limits.
In the standard version, a form feed in the form mode can be triggered by pressing
the OFF/NEXT key. This key function branches to batch file T1 in the flash, which
contains an FF.The user has the option to alter this function by changing the T1 in
the EEPROM.

<ESC> "o"

<ESC> "_" n

<ESC> "p"
[distance]
[flags]

<ESC> "}" 
[marker length in
lines]

1B 6F

1B 5F

Set beginning of page to current cursor position.
This command sets the internal position counter to zero.
Wait until label is removed, plus  n x 25 ms
This command is usually given after a form feed command.
This command refers to the AUX light barrier, which has to be installed at the front
of the printer in order to recognize the removal of an adhesive label from the peeler
edge.
This command will only clear the printer, after the label has been removed, and the
light barrier reports "AUX-PE".
Please note that AUX is a light barrier that uses transmitted light.

1B 70  
m
n

1B  7D  n

Parameter m - [distance] -  represents the distance between the light barrier and
the print comb in 1/2 mm increments.  (distance between internal light barrier and
print comb = 10 mm; m: = $14:= 20)

Meanings of the values n for light barrier selection - [flags]:= n 
  xxxxxxxxxxxxxxxx    xxxxxxxx00000000    bbbb       no light barrier, ddddeeeeffffaaaauuuulllltttt (form control)                  
  xxxxxxxxxxxxxxxx    xxxxxxxx00001111    bbbb       internal paper end light barrier  (marker control)     
  xxxxxxxxxxxxxxxx    xxxxxxxx11110000    bbbb       NPE light barrier  (reflex type)                
  xxxxxxxxxxxxxxxx    xxxxxxxx11111111    bbbb       AUX light barrier  (forked type) 
The remaining bits should be set to zero.
A form feed will initiate a search for the marker. When it is detected, the paper will
automatically be fed by the distance m in order to place it at an exactly defined po-
sition on the form.
Set marker length n in print lines: (1 line := 1/8 mm )
The default setting after a reset is 3 mm (24 lines). 
The maximum length is 7 mm (56 lines).
Please note:
This command does NOT send the length of the marker, but the length that the light
barrier detects as "black" (or a value sufficiently below this length). At the edges of
the marker, the light barrier is likely to report "paper still present" (depending on the
marker and the paper used).

4444....4444....4444....6666    IIIInnnnsssseeeerrrrttttiiiinnnngggg    PPPPaaaappppeeeerrrr    iiiinnnn    SSSSttttaaaannnnddddaaaarrrrdddd    MMMMooooddddeeee
In standard mode (no form control), paper end (PE) recognition through the internal light sensor is
organized as follows: In order to make the PE function insensitive to disturbaces, the PE message
and the stopping of the printer are not triggered, until it has been positively recognized three times
in 25 ms intervals.

Table of Form Control Commands
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5555    EEEErrrrrrrroooorrrr    aaaannnndddd    SSSSttttaaaattttuuuussss    MMMMeeeessssssssaaaaggggeeeessss    DDDDuuuurrrriiiinnnngggg    PPPPrrrriiiinnnnttttiiiinnnngggg

5555....1111    AAAAuuuuttttoooommmmaaaattttiiiicccc    SSSSttttaaaattttuuuussss    RRRReeeeppppoooorrrrtttt
Status information that is reported back through the interfaces is very helpful for the safe operati-
on of the printers. The serial interfaces (RS232, TTL, USB, Ir, Bluetooth) are able to transmit the
most extensive information back (parallel interface is limited).
The status messages describe: RESET form, head lifted, paper end; operational error at the cutter
or at the power supply, operating temperature, charging process, and battery status, etc. Operati-
onal characteristics  are also collected in the EEPROM: the amount of printed paper by the head,
operating time, number of cuts, and primarily the amount of paper used since the last paper roll
exchange.

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "k" n 1B 6B n Send all current (error) status messages back.

The controller sends all current status messages back sequentially.
If no messages are available at this time, a "X" is sent back.

This command will not be processed immediately. Since it is treated like a
printable character, its processing will not start, before all previously sent
characters have been processed in the parser. For this special case, an
automatic repeat of error messages can be acivated.

n = "0" : repeat function is turned off

n = (1, ... ,254):=( $01, ... ,$FE)  The current printer status is sent to the
host in intervals of app. 1/10s  x  n. 

n = (255):= ($FF). one-time inquiry with no effect on the preset repeat time.

5555....1111....1111    SSSSttttaaaattttuuuussss    MMMMeeeessssssssaaaaggggeeeessss    ooooffff    tttthhhheeee    PPPPrrrriiiinnnntttteeeerrrr    tttthhhhrrrroooouuuugggghhhh    tttthhhheeee    SSSSeeeerrrriiiiaaaallll    IIIInnnntttteeeerrrrffffaaaacccceeee
When a status changes or an error occurs, a single ASCII character is sent through the serial in-
terface in most cases. This can be analysed by the host. After an error has been cleared, the ap-
propriate small letter is transmitted, followed by an "X", if no additional error presents itself.

5555....1111....1111....1111    PPPPeeeerrrriiiiooooddddiiiiccccaaaallll    OOOOuuuuttttppppuuuutttt    ooooffff    tttthhhheeee    CCCCuuuurrrrrrrreeeennnntttt    SSSSttttaaaattttuuuussss
With this command, the current printer status can be inquired through the serial interface.



CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

GeBE E+F GmbH • www.oem-printer.com • GeBE Doc.No. SoMAN-E-485 • GeBE-System-78 • Page 29 of 59

M
es

sa
ge

s
Se

ria
l

P
ar

al
le

l
S

ta
tu

s 
LE

D
 g

re
en

/r
ed

 is
 m

en
tio

ne
d

 s
ep

ar
at

el
y

CTS-Aus-
gang
Busy

/Fault

Select

Paper End

If 
th

e 
LE

D
s 

d
o 

no
t 

ha
ve

 t
he

 s
am

e 
fu

nc
tio

n 
fo

r 
al

l c
on

tr
ol

le
rs

, t
he

 n
um

b
er

s 
of

 t
he

 c
on

tr
ol

le
rs

th
at

 t
he

 fu
nc

tio
n 

al
lo

ca
te

d
 t

o 
th

is
 fi

el
d

 d
o 

N
O

T 
ap

p
ly

 t
o 

ar
e 

lis
te

d
:

C
on

tr
ol

le
r 

al
lo

ca
tio

n:
 G

C
T-

43
78

 (1
)  

  G
C

T-
43

79
 (2

)  
   

G
C

T-
43

82
 (3

)
G

C
T-

44
79

 (4
)

G
C

T-
62

83
 (5

)  
  G

C
T-

62
84

 (6
)

on
:o

ff
 /

 fl
as

h 
fr

eq
ue

nc
y:

   
 fa

st
: "

S
" 

ap
p

. 0
.6

6H
z,

 m
ed

iu
m

:  
"M

" 
ap

p
. 0

.3
3H

z,
 s

lo
w

: "
L"

 a
p

p
. 0

.1
6H

z.
  P

ar
a-

m
et

er
 "

n"
 r

ef
er

s 
to

 t
he

 c
om

m
an

d
<

E
S

C
>

 "
y"

 "
n"

 w
ith

 n
:=

{0
, .

.. 
,5

};

A
p

p
lie

s 
to

 a
ll 

co
n-

tr
ol

le
rs

, e
xc

ep
t:

Fa
ul

tle
ss

 O
p

er
at

i-
on A

ft
er

 R
es

et

A
ft

er
 W

at
ch

d
og

R
es

et

"R
" 

"R
" 

1 1

1
1

0 0

0 0

0

n:
=

0

LE
D

 o
n

gr
ee

n

0 0

n:
=

1

1:
31

/ 
M

n:
=

2

LE
D

 o
ff

n:
=

3

D
ua

l-
LE

D
 o

n

gr
ee

n

n:
=

4

D
ua

l L
E

D
  1

:3
1/

 M

gr
ee

n

n:
=

5

D
ua

l-
LE

D
 o

ff

E
nd

 o
f E

rr
or

B
u f

fe
r 

E
m

p
ty

B
u f

fe
r 

Fu
ll

S
yn

ch
ro

ni
zi

ng
Fe

ed
b

ac
k

"X
"

X
 O

N

X
 O

FF

al
l c

ha
ra

c-
te

rs
E

rr
or

s:

H
ea

d
 L

i ft
ed

P
ap

er
 E

nd

N
ea

r P
ap

er
-E

nd
S

en
so

r

"H
"

O
K

"h
"

"P
"

"Z
"

"p
"

"z
"

)* 1 0 -

1

1
1

)*

1 1

1 0

1 1

0 1

0
LE

D
 o

n

gr
ee

n

1:
31

/ 
M

LE
D

 o
ff

0 0
1:

1 
gr

ee
n

1 0

1:
1 

/ 
S

gr
ee

n

3:
1

1:
1

1:
1

1:
1 

/ 
S

gr
ee

n

1:
1 

/ 
S

gr
ee

n

D
ua

l L
E

D
 o

n

gr
ee

n

D
ua

l L
E

D
  1

:3
1/

 M

gr
ee

n

D
ua

l L
E

D
 o

ff

1:
1/

 S
   

  R
E

D
1:

1/
 S

   
  R

E
D

1:
1/

 S
   

  R
E

D

3:
1

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D
(1

), 
(2

), 
(3

), 
(4

)

1:
1/

 S
   

  R
E

D

(1
), 

(2
), 

(3
)

A
ux

 S
en

so
r

C
ut

te
r 

B
lo

ck
ed

Te
m

p
. L

ow

Te
m

p
. H

ig
h

" G
"

"C
"

"g
"

"c
"

"K
"

"T
"

"k
"

"t
"

V
p

 t
oo

 L
ow

V
p

 t
oo

 H
ig

h

P
ar

ity
  E

rr
or

E
E

- O
K

"U
"

"M
"

"u
"

"m
"

" ?
"

"E
0"

)* )*

1 0

1 1

0 0

1 1

)* )* - -

0 0

1 1

E
E

-i
nv

al
id

E
E

-P
as

sw
or

d

E
E

- O
ve

rf
lo

w

E
E

-T
im

e-
ou

t

"E
1"

"E
2"

"E
3"

"E
4"

B
at

te
ry

 C
ha

rg
in

g

Fa
st

 C
ha

rg
e

Tr
ic

kl
e 

C
ha

rg
e

"E
5" "l
"

"f
"

"L
"

"F
"

- - - - - - -

0 0
1:

1

0 0

1:
1 

/ 
S

1:
1 

/ 
S

1:
1 

/ 
S

1:
1 

/ 
S

1:
1 

/ 
S

1:
1 

/ 
S

0 0

1:
1 

/ 
S

1:
1 

/ 
S

1:
1 

/ 
S

1:
1 

/ 
S

1:
1 

/ 
S

1:
1 

/ 
S

1:
1

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D

(1
), 

(2
), 

(3
)

(1
), 

(2
), 

(3
)

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D

1:
1/

 S
   

  R
E

D

3:
1 

/ 
 L

15
:1

 / 
 L

3:
1 

/ 
L

LE
D

 o
n

3:
1 

/ 
L

LE
D

 o
n

3:
1 

/ 
 L

15
:1

 / 
 L

3:
1 

/ 
L

LE
D

 o
n

3:
1 

/ 
L

LE
D

 o
n

C
om

m
en

ts

S
ee

: L
E

D
 C

on
tr

ol
 o

n 
p

ag
e 

35

Le
ve

l o
n 

th
e 

st
at

us
 li

ne
s 

on
ly

 s
ho

rt
-t

er
m

 d
ur

in
g 

p
ha

se
 o

f i
ni

tia
liz

at
io

n;
m

es
sa

ge
: <

X
O

N
>

 "
R

" 
 "

X
" 

(o
r 

er
ro

r)
>

C
ra

sh
in

g 
p

ro
gr

am

al
so

 a
ft

er
 h

ar
d

w
ar

e,
 s

of
tw

ar
e 

an
d

 w
at

ch
d

og
 r

es
et

B
u f

fe
r 

em
p

tie
d

 b
y 

22
 c

ha
ra

ct
er

s 
  <

D
C

1>
 =

 $
11

B
u f

fe
r 

ha
s 

sp
ac

e 
fo

r 
22

 m
or

e 
ch

ar
ac

te
rs

 <
D

C
3>

  =
 $

13

P
ro

ce
ss

in
g 

sy
nc

hr
on

iz
in

g 
co

m
m

an
d

s;
ea

ch
 t

ra
ns

m
itt

ed
 c

ha
ra

ct
er

S
om

e 
p

rin
te

r 
m

ec
ha

ni
sm

s 
d

o 
no

t 
ha

ve
 t

hi
s 

se
ns

or
 (A

P
S

)!

A
ft

er
 p

ap
er

 h
as

 b
ee

n 
in

se
rt

ed
, t

he
 p

rin
te

r 
w

ill
 w

ai
t 

fo
r 

ab
ou

t
2s

 b
ef

or
e 

p
rin

tin
g 

to
 g

iv
e 

en
ou

gh
 t

im
e 

fo
r 

th
e 

m
ec

ha
ni

sm
 t

o
b

e 
cl

os
ed

 p
ro

p
er

ly
. 

W
ar

ni
ng

 w
ith

ou
t 

in
te

rr
up

tio
n 

o f
 p

rin
tin

g.

E
rr

or
 r

ec
ov

er
y 

th
ro

ug
h 

fe
ed

 o
r 

re
se

t

 P
rin

t 
he

ad
 t

em
p

er
at

ur
e 

to
o 

lo
w

 P
rin

t 
he

ad
 t

em
p

er
at

ur
e 

to
o 

hi
gh

Th
eo

re
tic

al
 m

es
sa

ge
, s

in
ce

 t
he

 v
ol

ta
ge

 li
m

it 
is

 b
el

ow
 t

he
 r

e-
se

t 
th

re
sh

ol
d

E
rr

or
 m

es
sa

ge
 "

M
" 

ty
p

. f
ro

m
 V

p
>

7.
8V

. 
E

rr
or

 is
  t

yp
. c

le
ar

ed
 fr

om
 V

p
<

7.
6V

. 
P

ar
ity

 o
r f

ra
m

in
g 

er
ro

r/ 
 n

o 
in

te
rru

pt
io

n 
of

 p
rin

tin
g

E
E

P
R

O
M

 c
om

m
an

d
 c

om
p

le
te

d
 w

ith
ou

t 
er

ro
r

In
va

lid
 b

at
ch

 fi
le

 n
o.

W
ro

ng
 p

as
sw

or
d

 fo
r 

E
E

P
R

R
O

M
  a

cc
es

s

B
at

ch
 fi

le
 m

em
or

y 
ov

er
flo

w

E
E

P
R

O
M

 b
yt

e 
p

ro
gr

am
m

in
g 

tim
e 

ex
ce

ed
ed

.

E
E

P
R

O
M

 n
ot

 fo
un

d

L 
:=

 c
ha

rg
e 

st
ar

t 
   

   
 l 

:=
 c

ha
rg

e 
en

d

F 
:=

 c
ha

rg
e 

st
ar

t 
   

   
 f 

:=
 c

ha
rg

e 
en

d



GeBE E+F GmbH • www.oem-printer.com • GeBE Doc.No. SoMAN-E-485 • GeBE-System-78 • Page 30 of 59

CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
ESC "v" "0"

ESC "v" "1"

1B 76 30

1B 76 31

Cutter readout. Readout format:
The numbers are transferred as 4 bytes of 2 hex digits in hex format to the
host. Example:  0000B3A9; therefore 45,814 cuts.
Total printer mechanism output readout in 1/10 meters. Readout format:
The numbers are transferred as 4 bytes of 2 hex digits in hex format to the
host. Example:  000001A9  equals 425 or 42.5 m paper length.
The counter reading in the EEPROM is incremented every 800 dot lines du-
ring forward and reverse feeding.

ESC "v" "2"

ESC "v" "3"

ESC "v" "4"

ESC "x" "n"

1B 76 32

1B 76 33

Operating time readout in 1/10 hours. Readout format:
The numbers are transferred as 4 bytes of 2 hex digits in hex format to the
host. Example:  000001A9  equals 425 or 42.5 hours of operation.
Paper length readout since the last paper roll change in 1/10 meters.
The numbers are transferred as 4 bytes of 2 hex digits in hex format to the
host. Example:  009C  equals 156 or 15.6 m paper length.
The counter reading in the EEPROM is incremented every 800 dot lines du-
ring forward feeding. A reverse transport decrements only the current rea-
ding in the main memory. The EEPROM value is updated, when this coun-
ter exceeds the EEPROM status by more than 800 dot lines.
A paper end resets the counter to zero.

1B 76 34

1B 78 n

Last 10 error messages readout. Readout format:
The controller sends back the last 10 error messages sequentially, follo-
wed by 10 bytes corresponding to the last 10 errors. If less than 10 errors
have been stored, the remaining values are filled with binary zeros.
Activate/Deactivate storing of warnings in the EEPROM error memory.
n = "0 " on (default)
n = "1 " off
Warnings are all error messages that do not interrupt the printing:
"Z" ten percent paper
"G" AUX paper
"?" parity error

5555....2222    SSSSttttaaaattttiiiissssttttiiiiccccssss                        

These functions can be used to compile a load profile for the printer in order to determine an ap-
propriate service interval. This way, the printer can be serviced after effective loads. To monitor
the system, for example, service-relevant data can be reported through the internet.
If the length of the paper roll is known, a paper amount control can be set in the host through the
function ESC"v" "3" (read out length of paper used since last paper exchange).

5555....2222....1111    SSSSttttaaaattttiiiissssttttiiiiccccaaaallll    VVVVaaaalllluuuueeee    RRRReeeeaaaaddddoooouuuutttt    ffffrrrroooommmm    tttthhhheeee    EEEEEEEEPPPPRRRROOOOMMMM
Statistical variables are stored as 16 2-byte strings in the EEPROM, so the permitted number of
writing cycles is not exceeded. The values of all 16 strings are added up. This results in a total va-
lue range of 65535 * 16 = 1,048,560, which equals app. 100 km of paper length or 12 years of per-
manent operation.
)* Handshake output CTS normally reacts only to the fill level of the input buffer. However, it can
be programmed to go to "block interface" (log. 0), when an error status occurs. See Configuration
of Serial Interface on page 33.



CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "y" "n"

<ESC> "j" [flash
mode]

1B 79 n

1B 6A n

LED display power saving mode. (default:  n=1, second table)
Indication of current status through the status LED according to the selec-
ted table.
Controls the red LED of dual LED
The lower 2 bits of parameter n [flash mode] control the flash speed.
Values of the lower 2 bits (binary): 
xxxxxx00 : app. 6,0 s 
xxxxxx01 : app. 3,0 s  
xxxxxx10 : app. 1.5 s 
xxxxxx11 : app. 0.75 s 
The upper 5 bits of n set the pulse/pause ratio. Bit 2 must always be set
during flashing. 
Value of the upper 5 bits (binary): 
000000xx :  LED permanently off
000011xx : 1/31
....    
111111xx : 31/31 LED permanently on
For n = $00: LED permanently off, for n = $FF: LED permanently on.
A programmable TTL output can also be configured with this function, for
example to control a cashier drawer.   
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

6666    LLLLEEEEDDDD    CCCCoooonnnnttttrrrroooollll
The green status-power LED is set to power saving mode by default, meaning that the LED will
flash quickly in long intervals during faultless operation. By command, the LED can also be turned
permanently ON or OFF to signal faultless operation. See LED table.

6666....1111    BBBBeeeehhhhaaaavvvviiiioooorrrr    ooooffff    tttthhhheeee    DDDDuuuuaaaallll    LLLLEEEEDDDD



8888        SSSSyyyynnnncccchhhhrrrroooonnnniiiizzzzaaaattttiiiioooonnnn    wwwwiiiitttthhhh    EEEExxxxtttteeeerrrrnnnnaaaallll    EEEEvvvveeeennnnttttssss
With the command <ESC> "V" "X", the print process can be synchronized with superior or periphe-
ral devices. 
As an example, an action is to be performed in the superior system, only after text that was sent
to the printer has been completely printed. However, since the printer has an input buffer, the user
would not know, when this is the case. If the synchronizing command is given subsequently to the
text that is to be printed, the printer will report this point of time by sending the character "X" back
to the host. Instead of "X", all available characters may be used in the synchronizing command,
so the progress of complex program sequences can be indicated through different characters. It
is recommended not to use characters that are sent as error messages by the controller.

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) Comm. (hex) Function
<ESC> "V" "X" 1B 56 x Print and report the default synchronizing character  "X" through the serial

interface.  

"X" = all available characters 

If the line buffer is not empty, this command will also initiate the printing of
the current line. 
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "@"

<ESC> "A"

1B 40

1B 41

RESET: Initializes the printer just like after power-on
Between the receiving and the processing of this command, the data in the
input buffer has to be processed. No further print data from the host may
follow this command, before it determines the processing of the RESET to
be completed due to a feedback signal through the serial interface. Other-
wise, data that was sent during the processing of RESET would be lost,
since the input buffer is also erased in the RESET sequence.

Erase data (that has not been printed) in the line buffer.

7777        IIIInnnniiiittttiiiiaaaalllliiiizzzzaaaattttiiiioooonnnn    CCCCoooommmmmmmmaaaannnnddddssss::::    RRRREEEESSSSEEEETTTT    aaaannnndddd    EEEERRRRAAAASSSSEEEE    DDDDaaaattttaaaa    BBBBuuuuffffffffeeeerrrr
All data and commands of the 'print data stream' are processed sequentially.
The printer does not perform an interpretation of commands, when data enters the input buffer.
The data is only processed at the output of the fast FIFO input buffer, where the so-called parser
interprets the data for printing. This means for example for the RESET command <ESC>"@" that
it is not immediately processed upon arrival at the input of the interface, but only after all data
has been processed by the parser that is ahead of it in the input buffer. The reason for this is that
GeBE gave preference to a significantly higher print speed, since the direct interpretation of data
at the interface input would greatly slow down the speed of the processor. For the same reason,
the input buffer is fairly small. In case of an error that could be cleared with a RESET command,
unprocessed data in the buffer would be the reason that this command can only be processed
after the error has been cleared. This circumstance has to be considered when choosing a stra-
tegy for error recovery.
The program transports the data that has to be interpreted from the input buffer to the line buffer.
From there, it is finally printed, when the print command reaches the output of the input FIFO,
and is interpreted as print start for the completely interpreted print line. However, if the command
<ESC> "A" was planted in  the print data stream, the data that has already been written into the
line buffer is erased.
The commands <ESC> "@"and  <ESC> "A" that are desribed below can primarilly be used to in-
crease the reliability of the data transfer to the printer, and therefore to eliminate interruption in a
rough environment with strong disturbances.



9999    PPPPoooowwwweeeerrrr    MMMMaaaannnnaaaaggggeeeemmmmeeeennnntttt

9999....1111    LLLLiiiimmmmiiiittttiiiinnnngggg    tttthhhheeee    PPPPeeeeaaaakkkk    CCCCuuuurrrrrrrreeeennnntttt    DDDDuuuurrrriiiinnnngggg    PPPPrrrriiiinnnnttttiiiinnnngggg
The current peaks during printing can be limited by command from a maximum value, as a result
of the maximum number of pixels that are heated simultaneously, down to a minimmum value, as
a result of at least 8 pixels being heated simultaneously. This means, that if a lot of pixels are hea-
ted sequentially in a horizontal line, the print speed is reduced significantly. If the power voltage Vp
is high, the pixel voltage will be higher as well, since the current limiting is not realized through cur-
rent measuring, but by limiting the number of pixels that are heated simultaneously.

9999....1111....1111    PPPPoooowwwweeeerrrr    CCCCoooonnnnssssuuuummmmppppttttiiiioooonnnn,,,,    PPPPrrrriiiinnnntttt    DDDDyyyynnnnaaaammmmiiiiccccssss    aaaannnndddd    PPPPrrrriiiinnnntttt    QQQQuuuuaaaalllliiiittttyyyy
This commands sets the maximum permitted peak current indirectly through the number of pixels,
the known dot resistance, and the maximum possible supply voltage Vp. 

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "[" n m 1B 5B n m Set the maximum number of pixels that can be printed simultaneously (in-

directly: max. power consumption) and the print quality:

<ESC>"["  [max. number of black pixels] [max. segment size in bytes]

First parameter n:= [max. number of black pixels] determines, how many
black pixels are printed simultaneously.
The minimum is 8, the maximum is 128, default is 64 or $40.
As soon as the number of black pixels in one line segment has reached
this value, the rest of the print line is filled with zeros, and current is applied
to the line. In the next cycle, the pixels that have been printed are filled
with zeros, and then more pixels (maximum n) are heated, etc. Recommen-
ded values for n are : 8, 16, 32, 64, 96, and 128.
The maximum current I depends on the operating voltage Vp and the dot
resistance Rdot:I = (Vp x number of pixels / Rdot) + IVcc + Imotor. 
Example: for 64 pixels =  at Vp = 5V and Rdot= 123 Ohm app. 3A  
at Vp = 7.2V  and Rdot= 123 Ohm app. 4.7 A.
Second parameter m:= [max. segment size in bytes]
Minimum is 1, maximum is the print width in mm, for example 48 for the
GPT-4382.
This parameter determines the print speed dynamics:
High dynamics means, the printer prints each line as fast as the maximum
current allows. Therefore, an empty line is printed faster than a full line. If
the dynamics is disabled, each line is printed, as if it were completely
black.
The parameter m determines,how many bytes are printed simultaneuously
(even, if they contain only zeros, and no dots are printed).  If a 1 is selec-
ted, the printer will divide the line in segments of 8 pixels width. If m inclu-
des all bytes arranged in one line (for 8 pixels/mm the total effective print
width in m mm), the print line can also be heated in one cycle, if the maxi-
mum number of pixels n of the first parameter is not exceeded. An even
printout can be obtained with <ESC> "[" [32]  [4], for example, because the
maximum number of printed pixels n:=32 represents the number of pixels
in the m:= 4 bytes that are printed simultaneously. High dynamics are the
result of <ESC> "[" [32] [48]: If no more than 32 dots with 48 bytes max.
are printed in one line segment, this can be done in one print cycle. Howe-
ver, if a completely black line is printed, multiple cycles of just 4 bytes each
are required. The print time of each line is different, depending on the bla-
ckening.
Recommended values for m are :
• for maximum print dynamics: m= max. segment size in bytes.
• for even printing: m= same number of pixels in the heated segment as in
the heating parameter (for example N:= [64], m:= [8]), always considering
the maximum peak current for Vp.

CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll
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The maximum number of dots to be printed is controlled in a way that the given peak current limit
is not exceeded. This allows the power consumption of the printer to be adjusted to the capacities
of a superior supply system.
In addition, the print dynamics can be adjusted through the other parameter m, also affecting the
print quality.

9999....1111....2222    SSSSttttaaaattttuuuussss    DDDDiiiissssppppllllaaaayyyy    
The "low current" status LED can be turned off by command or switched to a power saving mode.
Please refer to the command <ESC> "y" "n" in the chapter LED Control on page 31. 

9999....1111....3333    EEEEssssttttiiiimmmmaaaattttiiiinnnngggg    tttthhhheeee    BBBBaaaatttttttteeeerrrryyyy    SSSSttttaaaattttuuuussss    
Through the battery test command  <ESC>  "{"l m n, which causes the controller to give a feedback
to the host on some parameters that concern the battery status, the host can analyse the battery
status, if necessary. Please refer to chapter Battery Test on page 45.

9999....2222    PPPPoooowwwweeeerrrr----DDDDoooowwwwnnnn    MMMMooooddddeeeessss    

Especially for battery operated, portable devices, the power consumption of the printer plays a
decisive roll for its energy efficiency and its operational reliability. For this reason, GeBE put a lot
of effort in this area during the designing of the controllers, resulting in the power-down modes.
There are three power-down modes, however, not all three come into operation in the controllers
with the GeBE System 78. Please refer to the information on controller features in the respective
operating manual or hardware manual:

• Idle mode
• SLEEP mode
• POWER-OFF mode

9999....2222....1111    IIIIddddlllleeee    MMMMooooddddeeee        

Whenever the controller has no more hardware tasks to work on (the print buffer does not contain
any more data for printing), it will automatically switch to idle mode. In this mode, the system uses
about 5mA current, but it is completely functional, accepting external signals (like IRQ, or data
through the interface) without delay. The handshake signals also remain in effect.

9999....2222....2222    SSSSLLLLEEEEEEEEPPPP    MMMMooooddddeeee            

Besides the idle mode working automatically, the controller can be specifically controlled to
switch from idle mode to SLEEP mode after a preset waiting period. 
The SLEEP mode lowers the power consumption to a value that is considerably lower than the
self-discharge rate of a NiMH battery (< 15±A typical with RS232 interface). Consequently, the
user has the option to do without a POWER-OFF switch by only using SLEEP mode. In SLEEP
mode, the power supply of the system remains turned on, so the contents of the register are pre-
served. The RS232 interface outputs of the controllers are switched to a high-ohm status. The in-
puts stay susceptible to signals. After reactivation, the controller can continue to work with the se-
lected parameter settings, if it was programmed accordingly through the power-down command,
or it will go through a hardware RESET.

9999....2222....3333        PPPPOOOOWWWWEEEERRRR----OOOOFFFFFFFF    MMMMooooddddeeee    

In POWER-OFF mode, the controller turns itself off completely after a time period that can be set
by command. The power consumption will then usually sink to typ. <1±A. After reactivation from
POWER-OFF mode, the controller always goes through the complete POWER-ON RESET initia-
lization, losing all previously changed settings that are different from POWER-ON RESET settings.
From POWER-OFF, the controller can be reactivated through the FEED key, the RTS line, or by
connecting the charger.

CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll
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9999....3333    PPPPoooowwwweeeerrrr----DDDDoooowwwwnnnn    ////    PPPPoooowwwweeeerrrr----OOOOffffffff    WWWWaaaaiiiittttiiiinnnngggg    PPPPeeeerrrriiiioooodddd    
After a preset waiting period, the controller can switch from the idle mode to power-down mode.
The command <ESC> "e" n either allows the complete blocking of power-down, or the setting of
this waiting period. 
This command will not effect the other power-down parameters.

9999....3333....1111    AAAAtttttttteeeennnnttttiiiioooonnnn::::    SSSSwwwwiiiittttcccchhhh    ttttoooo    PPPPOOOOWWWWEEEERRRR----DDDDOOOOWWWWNNNN    MMMMooooddddeeee    oooonnnnllllyyyy    ffffrrrroooommmm    IIIIddddlllleeee    MMMMooooddddeeee!!!!
The transition to the POWER-DOWN mode only works from the idle mode, so this mode has to be
switched to first. If there are print data left in the print buffer, while a paper end message is gene-
rated, the printing can not be completed. Consequently, the data will remain in the buffer, and the
idle mode can not be entered. Therefore, a POWER-DOWN will not be possible.

9999....3333....2222    IIIInnnniiiittttiiiiaaaalllliiiizzzzaaaattttiiiioooonnnn    ffffrrrroooommmm    tttthhhheeee    PPPPOOOOWWWWEEEERRRR----DDDDOOOOWWWWNNNN    MMMMooooddddeeee
After the controller has been reactivated from POWER-DOWN mode, it will go through an initia-
lization phase. It can either go through its standard initialization, just like after POWER-ON RESET,
or, coming from a SLEEP mode, preserve the parameter settings as they were set before the
SLEEP mode.

This decision can be made with the POWER-DOWN command (see page36).

If there is no more data in the line buffer that has to be processed, the controller will switch from
the idle mode to the selected POWER-DOWN mode (sleep or power-off mode), after the preset
"waiting period before power-down" has elapsed.

The extended command <ESC> "e" n [flags], which is described in detail on page 36, allows the
following selections:

• blocking of power-down

• setting the waiting period

• hardware preselection applies / is ignored

• type of power-down mode

• behavior after reactivation from the sleep mode: initialize, or continue to work with the settings
that applied before the sleep mode was entered

CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll
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CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "e" n
[flags]

1B 65 n
[flags]

Power-down modes
Parameter n sets the "waiting period before power-down". The assess-
ment of this number as seconds, minutes, or hours is determined by bits 3
and 4 in the byte [flags]. Parameter n is interpreted as a signed byte value:

  Parameter     Time TPWD   Mode
  0                    infinit  power-down off
  1 - 127          1 - 127  power-down after 1 - 127 (time units)
  255-1            1 - 127    power-down after 1 - 127 (time units),
                                             if there is no more data in the line buffer 

Attention: Some errors such as paper end block the printout. In this case,
the line buffer will not become empty. These situations should be conside-
red for the application strategy.

The individual bits in the byte [flags] have the following effect:
Permitted values for bits in the byte  [flags] : 

xxxxxxxxxxxxxxxx    xxxx0000xxxxxxxx    bbbb bit2:=0:  The hardware (jumpers, bridges) determines 
the type of power-down mode (power-off or sleep 
mode), if the power-off option is available:  

 
 xxxxxxxxxxxxxxxx    xxxx1111xxxxxxxx    bbbb bit2:=1:   bit0 (>>> see below)  determines the type of 

power-down mode. 
xxxxxxxxxxxxxxxx    xxxxxxxx0000xxxx    bbbb bit1:=0 (only effective in sleep mode): After being reacti-

vated, the printer continues to work with the settings 
that were applied before the sleep mode, i.e. there is no
initialization.

 xxxxxxxxxxxxxxxx    xxxxxxxx1111xxxx    bbbb bit1:=1 (only effective in sleep mode): The printer is initi-
alized after each reactivation, just like after a power-on 
reset. 

Attention: When the controller is reactivated from the power-off mode, it aaaallll----
wwwwaaaayyyyssss goes through an initialization.

xxxxxxxxxxxxxxxx    xxxxxxxxxxxx0000    bbbb bit0:=0 (only effective, if bit2:=1): Regardless of the     
power-down jumper, the controller will always switch to 
the power-off mode after the waiting period (if the     
power-off option is available).

xxxxxxxxxxxxxxxx    xxxxxxxxxxxx1111    bbbb bit0:=1 (only effective, if bit2:=1): Regardless of the     
power-down jumper, the controller will always switch to 
the sleep mode after the waiting period.

TTTTiiiimmmmeeee    aaaasssssssseeeessssssssmmmmeeeennnntttt by bit 3 and bit 4:
                                      xxxxxxxxxxxx0000    0000xxxxxxxxxxxx    bbbb            the power-down /power-off time applies in seconds
                                      xxxxxxxxxxxx0000    1111xxxxxxxxxxxx    bbbb            the power-down /power-off time applies in minutes
                                      xxxxxxxxxxxx1111    0000xxxxxxxxxxxx    bbbb   the power-down /power-off time applies in hours

CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll
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9999....4444    PPPPoooowwwweeeerrrr----DDDDoooowwwwnnnn    MMMMooooddddeeee    SSSSeeeettttttttiiiinnnnggggssss    ----    EEEExxxxtttteeeennnnddddeeeedddd    CCCCoooommmmmmmmaaaannnndddd

9999....4444....1111    AAAAtttttttteeeennnnttttiiiioooonnnn!!!!    OOOOppppeeeerrrraaaattttiiiinnnngggg    VVVVoooollllttttaaaaggggeeee    FFFFeeeeeeeeddddbbbbaaaacccckkkk    DDDDuuuurrrriiiinnnngggg    PPPPOOOOWWWWEEEERRRR----DDDDOOOOWWWWNNNN    MMMMooooddddeeee
TTTThhhhrrrroooouuuugggghhhh    tttthhhheeee    IIIInnnntttteeeerrrrffffaaaacccceeeessss....

The possibility that voltage is fed back through the interfaces during the POWER-OFF mode (even
the smallest currents can cause errors in controllers that are in power-down mode) has to be con-
sidered. Power feedback cannot occur with the serial RS232 version, but it is possible under cer-
tain circumstances with the serial TTL or the parallel interface. Therefore, high power levels at the
controller input have to be avoided, whenever POWER-OFF mode is used, and they have to be ta-
ken into account for component options and for the connection of adapters in conjunction with
the parallel Centronics or the serial TTL interface.
Due to the high number of connections, the chances of this occuring are much higher, if a parallel
interface is used. Therefore, the POWER-OFF mode with a parallel interface is initiated as follows: 

1. Give power-off command, if required. 
2. /Sel_In: Set to low
3. All data lines: Set to low levels 
4. /Strobe: Set to low level 

If problems should occur in spite of these measures, a fixed resistance can be installed on the
controller board at the factory. This resistance drains the internal operating voltage Vcc of the
controller, helping to lower it below the RESET threshold, should Vcc be "pulled up illegally" by a
power feedback through the connected interface. Please contact the technical service department
at GeBE.

9999....5555        RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    ffffrrrroooommmm    PPPPOOOOWWWWEEEERRRR----DDDDOOOOWWWWNNNN
In contrast to the idle mode, which is always active, the controller has to be reactivated from the
sleep mode or the power-off mode through the following methods, before it can receive data
again.

• Pressing the feed key
• Sending a dummy character through the serial (RS232/TTL) interface (TxD) 
• Level change at the handshake line CTS (serial) (RS232/TTL)
• Sending a dummy character through the infrared interface
• A Bluetooth "connect"
• Sending a dummy character through USB
• Give /strobe pulse (parallel interface adapter) 
• Sending a dummy character through the parallel interface
• Applying a charging voltage

After reactivation, the controller will go through an initialization phase of about 30 ms. During this
time, no data may be sent to the controller, since they would be rejected. The data may be sent
only, after the controller has reported ready (handshake signals are set for possible data reception,
<Xon> and/or "R" for RESET have been sent back through the serial data line).

If the POWER-OFF mode was selected, the controller initializes itself after each reactivation, going
through a regular POWER-ON RESET. 
Part of the standard initialization of the controller is the command <ESC> "e" $05 $02 (see page
36) that determines the conditions for the next power-down. In the standard setup, the controller
will switch from idle mode to power-down mode about 5 seconds after the last activity as a result
of the power-down command given in this form. Which power-down mode the controller is swit-
ching to, is determined through the POWER-DOWN jumper (special component).

9999....5555....1111    RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    wwwwiiiitttthhhh    tttthhhheeee    FFFFeeeeeeeedddd    KKKKeeeeyyyy
For reactivation, the feed key only needs to be pressed briefly - even for the power-off mode, 3ms
are sufficient. If the key is held down longer than about 2 seconds, the printer will start with a test
printout, after it has been reactivated from any type of power-down mode. The content of the test
printout is predefined with the batch file T0. See Batch Files  (Text Files) on page 46.

CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll
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9999....5555....2222    RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    tttthhhhrrrroooouuuugggghhhh    DDDDaaaattttaaaa    LLLLiiiinnnneeee    TTTTxxxxDDDD        ooooffff    tttthhhheeee    SSSSeeeerrrriiiiaaaallll    RRRRSSSS222233332222////TTTTTTTTLLLL    IIIInnnntttteeeerrrrffffaaaacccceeee    
The most secure way to reactivate the printer controller from sleep mode is by sending printable,
individual dummy characters in > 50ms intervals,until the printer controller changes the control
line CTS or sends the software handshake character <XOn>.

9999....5555....3333    RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    tttthhhhrrrroooouuuugggghhhh    RRRRTTTTSSSS    ((((CCCCTTTTSSSS))))    ooooffff    tttthhhheeee    SSSSeeeerrrriiiiaaaallll    RRRRSSSS222233332222////TTTTTTTTLLLL    IIIInnnntttteeeerrrrffffaaaacccceeee
In order to put the controller down, RTS has to be at < 0V (logic 1; (inverted logic for RS232
levels). For reactivation, RTS has to increase to > 5V for at least 3 ms, before it may be set back.
AAAAtttttttteeeennnnttttiiiioooonnnn::::    
When the printer is in a power-down mode, the host will receive the status message "printer not
ready to receive" through the handshake line RTS, since the interface drivers are turned off. For a
reactivation with dummy characters, this message has to be ignored by the host. It may be helpful
to use the <XON>/<XOff> protocol, since the controller will not send an <XOff> while in power
down, and therefore, will not interrupt the data stream. The host determines the state of the prin-
ter and is aware of it. 
However, if  a continous string of characters is used for reactivation, and the user characters are
attached without any delay, incorrect characters and/or framing errors have to be expected. After
the transmission of the dummy character and the feedback of the initialization being completed (<
Xon> / "R"), there has to be a pause of at least one character period, so the receiver of the printer
can synchronize with the beginning of the first user character (at 9,600 baud, 8 bit, no parity, 1
stop bit, the character time is about 1.05ms).

9999....5555....4444    RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    tttthhhhrrrroooouuuugggghhhh    tttthhhheeee    IIIIRRRR    IIIInnnntttteeeerrrrffffaaaacccceeee
Since the IR receiver has to be active, a reactivation with IR reception is only possible from the
SLEEP mode.
The request packages that are sent by an IrDA or GeBE-IR protocol at the beginning of a data
transfer replace the transfer of a dummy character.

9999....5555....5555    RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    tttthhhhrrrroooouuuugggghhhh    DDDDuuuummmmmmmmyyyy    CCCChhhhaaaarrrraaaacccctttteeeerrrrssss    tttthhhhrrrroooouuuugggghhhh    tttthhhheeee    BBBBlllluuuueeeettttooooooootttthhhh    IIIInnnntttteeeerrrrffffaaaacccceeee    
When the printer is in idle or sleep mode, it will seem "active" on the Bluetooth network to the out-
side. A "connect " will reactivate the printer on time , so the transmission of a dummy character
will not be necessary.

9999....5555....6666    RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    tttthhhhrrrroooouuuugggghhhh    DDDDuuuummmmmmmmyyyy    CCCChhhhaaaarrrraaaacccctttteeeerrrrssss    tttthhhhrrrroooouuuugggghhhh    tttthhhheeee    UUUUSSSSBBBB    IIIInnnntttteeeerrrrffffaaaacccceeee    
When the printer is in sleep mode, dummy characters have to be sent for about 10 ms without in-
terruption in order to bridge the power-on time. 
The standard Windows driver transmits dummy characters before the start of each document.

9999....5555....7777    RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    ffffrrrroooommmm    tttthhhheeee    SSSSlllleeeeeeeepppp    MMMMooooddddeeee    tttthhhhrrrroooouuuugggghhhh    CCCCeeeennnnttttrrrroooonnnniiiiccccssss    ////    SSSSeeeelllleeeecccctttt----IIIInnnn
The first character (positive flank at /Strobe) reactivates the controller. If a reinitialization was se-
lected to be performed after the reactivation (default setting), this character will be rejected. For
this reason, the reactivating character that is transmitted before the print data should be a dummy
character ($00).  

9999....5555....8888    RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    ffffrrrroooommmm    tttthhhheeee    PPPPOOOOWWWWEEEERRRR----DDDDOOOOWWWWNNNN    MMMMooooddddeeee    tttthhhhrrrroooouuuugggghhhh    CCCCeeeennnnttttrrrroooonnnniiiiccccssss    ////    SSSSeeeelllleeeecccctttt----IIIInnnn    
In contrast to the SLEEP mode, where the power supply is active, controlling though the POWER-
DOWN MODE with a connected interface may result in power feedback through the interface to
the controller.  
In order to put the controller to sleep and to prevent a power feedback of internal supply voltage
Vcc through the data lines at the same time, a dummy character ($00) has to be sent. After-
wards,"Select In" has to be set to low. Optimally, /Strobe should also be permanently set to low.

CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

9999....5555....8888....1111    AAAAtttttttteeeennnnttttiiiioooonnnn::::    ////SSSSttttrrrroooobbbbeeee====LLLLoooowwww    SSSSeeeettttssss    BBBBuuuussssyyyy    ttttoooo    HHHHiiiigggghhhh    
/Strobe=low sets the busy exit directly to high (hardware!).
For reactivation "Select In" has to be on high for at least 3 ms, before it may be reset again.

9999....5555....9999    NNNNooootttteeee::::        RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    ffffrrrroooommmm    aaaa    PPPPOOOOWWWWEEEERRRR----DDDDOOOOWWWWNNNN    MMMMooooddddeeee    TTTThhhhrrrroooouuuugggghhhh    CCCCeeeennnnttttrrrroooonnnniiiiccccssss////SSSSeeee----
lllleeeecccctttt----IIIInnnn    UUUUnnnnddddeeeerrrr    MMMMiiiiccccrrrroooossssoooofffftttt    WWWWiiiinnnnddddoooowwwwssss®®®®

As a select signal from the controller, the host gets its own /auto-LF signal reported back (Con-
nect the appropriate jumper to the serial interface.). Without an active select signal, Microsoft
Windows® would not dedicate the printer as connected and create a time-out message after a
certain observation period.

9999....5555....11110000    RRRReeeeaaaaccccttttiiiivvvvaaaattttiiiioooonnnn    bbbbyyyy    CCCCoooonnnnnnnneeeeccccttttiiiinnnngggg    tttthhhheeee    CCCChhhhaaaarrrrggggeeeerrrr    
Applying or disconnecting the charging voltage will reactivate the controller. If the printer detects
a charging voltage after being reactivated, it will stay turned on in order to be able to monitor the
remaining charging process. 
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

11110000    BBBBaaaatttttttteeeerrrryyyy    CCCChhhhaaaarrrrggggiiiinnnngggg    CCCCiiiirrrrccccuuuuiiiitttt    ((((SSSSooooffffttttwwwwaaaarrrreeee    CCCCoooonnnnttttrrrroooollll))))    GGGGeeeennnneeeerrrraaaallll    IIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn
For applications with battery operation, the controller has a charging circuit supported by the pro-
cessor. The behavior of this charging circuit and its monitoring can be controlled through the char-
ge command (see page 42 ).

11110000....1111    SSSSttttaaaarrrrtttt    ooooffff    tttthhhheeee    CCCChhhhaaaarrrrggggiiiinnnngggg    PPPPrrrroooocccceeeessssssss    wwwwiiiitttthhhh    aaaa    FFFFoooorrrrmmmmaaaattttttttiiiinnnngggg    CCCChhhhaaaarrrrggggeeee
The battery charging equipment consists of a hardware component and the charge regulating
software that is filed in the ±-processor.
When the charging voltage is applied, the hardware will first check the charging status of the bat-
tery. If the battery is found to be overdischarged, the charging cycle will start out with a battery-
saving formatting charge (the charge indicator remains off). Once the battery voltage required for
fast charge is reached, the controller takes control over the charging process and activates the
fast charge.

11110000....1111....1111    IIIInnnnddddiiiiccccaaaattttiiiioooonnnn    aaaannnndddd    IIIInnnnqqqquuuuiiiittttrrrryyyy    ooooffff    tttthhhheeee    CCCChhhhaaaarrrrggggeeee    SSSSttttaaaattttuuuussss
Each status that the charging circuit is in is indicated by the status LED through different flash
patterns. When the status is requested by command, feedbacks are sent through the serial inter-
face. 
See chapter Error and Status Messages During Printing on Page 28.
Also refer to Battery Test on page 45.
See hardware manuals of the individual devices.

11110000....2222    NNNNiiiiMMMMHHHH    CCCChhhhaaaarrrrggggiiiinnnngggg    CCCCiiiirrrrccccuuuuiiiitttt    ((((SSSSttttaaaannnnddddaaaarrrrdddd    CCCCoooommmmppppoooonnnneeeennnntttt))))
A detailed description of the controlling charge command can be found on page 42.

11110000....2222....1111    NNNNoooo    SSSSeeeeppppaaaarrrraaaatttteeee    CCCCuuuurrrrrrrreeeennnntttt    LLLLiiiimmmmiiiittttiiiinnnngggg    ooooffff    tttthhhheeee    CCCChhhhaaaarrrrggggiiiinnnngggg    CCCCiiiirrrrccccuuuuiiiitttt
The charging is managed by the processor of the controller. A few special controller versions have
a charging current control on the board that allows charging from a fixed voltage (power supply
unit 8 - 28 V) or from car batteries (12V or 24 V).
Some controllers (mainly low-cost) from GeBE are equipped with a NiMH charging circuit wwwwiiiitttthhhhoooouuuutttt
aaaa    lllliiiimmmmiiiitttt    ttttoooo    tttthhhheeee    cccchhhhaaaarrrrggggiiiinnnngggg    ccccuuuurrrrrrrreeeennnntttt....    TTTThhhheeee    cccchhhhaaaarrrrggggiiiinnnngggg    ccccuuuurrrrrrrreeeennnntttt    iiiissss    lllliiiimmmmiiiitttteeeedddd    tttthhhhrrrroooouuuugggghhhh    tttthhhheeee    aaaapppppppprrrroooopppprrrriiiiaaaatttteeee    GGGGeeeeBBBBEEEE    cccchhhhaaaarrrr----
ggggeeeerrrr,,,,    tttthhhheeeerrrreeeeffffoooorrrreeee::::

11110000....2222....2222    AAAATTTTTTTTEEEENNNNTTTTIIIIOOOONNNN::::    OOOOnnnnllllyyyy    uuuusssseeee    tttthhhheeee    mmmmaaaattttcccchhhhiiiinnnngggg    GGGGeeeeBBBBEEEE    cccchhhhaaaarrrrggggeeeerrrr!!!!

A fixed voltage power supply unit without defined current limits must never be used for charging
NiMH batteries. Always use the appropriate GeBE power supply unit, or contact us for more infor-
mation.

The standard charging parameters filed in the flash memory are tuned to certain types of batte-
ries. Please refer to the hardware manual.

11110000....2222....3333    EEEEnnnndddd    CCCCrrrriiiitttteeeerrrriiiiaaaa    ffffoooorrrr    FFFFaaaasssstttt    CCCChhhhaaaarrrrggggiiiinnnngggg    ooooffff    NNNNiiiiMMMMHHHH    BBBBaaaatttttttteeeerrrriiiieeeessss
The controller will finish fast charging and switch to trickle charging, as soon as one of the follo-
wing conditions is met:

• end-of-charge through timer
• minus delta-U recognition
• maximum U recognition
• delta-T recognition
• maximum T recognition

11110000....2222....4444    LLLLiiiimmmmiiiittttiiiinnnngggg    tttthhhheeee    CCCChhhhaaaarrrrggggiiiinnnngggg    TTTTiiiimmmmeeee    tttthhhhrrrroooouuuugggghhhh    aaaa    TTTTiiiimmmmeeeerrrr
If the charging currents are very low, the necessary end-of-charge cannot always be achieved by
recognizing the drop of the cell voltage (minus delta-U). Some modern Ni-MH batteries allow a ti-
mer-controlled charge with charging currents up to 1/3 C. For a battery with 1,200 mAh, a char-
ging time of about 3-4 hours would be reasonable. In the charging command described below,



parameter 15 determines the battery voltage that is to be achieved by charging, before the preset
charging time starts and limits the charging, should other charging criteria not come into effect.
Therefore, it represents a margin of safety that should be kept as small as possible. 
AAAAtttttttteeeennnnttttiiiioooonnnn:::: The timer-controlled charge limit is a solution that serves as a secondary battery
protection, since the charging status of the battery is unknown at the beginning of the charging
process, and charge-end criteria may not be recognized by the software.

11110000....2222....5555    MMMMiiiinnnnuuuussss    DDDDeeeellllttttaaaa----UUUU    RRRReeeeccccooooggggnnnniiiittttiiiioooonnnn    ((((VVVVoooollllttttaaaaggggeeee    RRRReeeevvvveeeerrrrssssaaaallll    aaaatttt    tttthhhheeee    EEEEnnnndddd    ooooffff    CCCChhhhaaaarrrrggggeeee))))
When a NiMH battery is fully charged (end of charge), the battery voltage will start dropping again,
even though the charging current is still being supplied. This voltage drop is interpreted as the
end of charge. The charging current may not go below 300 mA for the voltage drop to be clearly
recognizable. The charging voltage is recorded with the 10-bit A/D converter that is integrated in
the ±-processor.

In order to eliminate the fluctuation of individual readings, multiple readings are averaged and ad-
ded up to a 16-bit value. The interval between individual measurements is 2 seconds. The number
of values that are formed this way can be predetermined in parameter P3. It is used to define the
time delta-t, through which the drop is supposed to be dedicated.

11110000....2222....6666    MMMMaaaaxxxxiiiimmmmuuuummmm    VVVVoooollllttttaaaaggggeeee    aaaatttt    tttthhhheeee    BBBBaaaatttttttteeeerrrryyyy
This criterion is acquired by measuring the cell voltage. It protects the battery against destruction.
The value specified for the battery in use should be selected here.

11110000....2222....7777    DDDDeeeellllttttaaaa    TTTT    ////    DDDDeeeellllttttaaaa    tttt    RRRReeeeccccooooggggnnnniiiittttiiiioooonnnn    ((((CCCChhhhaaaannnnggggeeee    ooooffff    TTTTeeeemmmmppppeeeerrrraaaattttuuuurrrreeee))))
If the battery temperature T rises faster throughout the time t than specified in the parameter, (the
charging energy is completely converted to heat), the battery is recognized as full.
This criterion only comes into effect, when a preset battery voltage is exceeded.

11110000....2222....8888    MMMMaaaaxxxxiiiimmmmuuuummmm    TTTT    RRRReeeeccccooooggggnnnniiiittttiiiioooonnnn    ((((MMMMaaaaxxxxiiiimmmmuuuummmm    TTTTeeeemmmmppppeeeerrrraaaattttuuuurrrreeee    aaaatttt    tttthhhheeee    BBBBaaaatttttttteeeerrrryyyy))))

This criterion protects the battery against destruction. The value specified for the battery in use
should be selected here.
Sending the charge command <ESC> "r" p1 ...p15  will restart the charging process. Since this
command is part of the standardTINIT, charging is restarted with each reset, if charging voltage
is applied. The charging process will also be restarted, whenever the voltage drops below a defi-
ned minimum value (typ. for 1.2V / cell of the standard battery pack).  

11110000....2222....9999        RRRReeeessssttttaaaarrrrtttt    ooooffff    CCCChhhhaaaarrrrggggiiiinnnngggg    PPPPrrrroooocccceeeessssssss    wwwwiiiitttthhhh    CCCCoooonnnnnnnneeeecccctttteeeedddd    CCCChhhhaaaarrrrggggeeeerrrr
Even, when the charger is connected, the printer may continue to work. Interim printing operation
will not interfer with the complete charging.
When the battery voltage drops below a minimum value set through the battery charge command,
the charging process will start again.
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11110000....2222....11110000    DDDDeeeessssccccrrrriiiippppttttiiiioooonnnn    ooooffff    tttthhhheeee    NNNNiiiiMMMMHHHH    CCCChhhhaaaarrrrggggiiiinnnngggg    CCCCoooommmmmmmmaaaannnnddddssss

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "r" 

p1 ...p15

1B 72 

p1 ... p15

This command sets up the type of charging process.
If the command is given, while the charging voltage is applied, the charging
process will be restarted.

pppp1111::::====    """"1111"""" battery type: P1:="1": Ni-MH charge (standard)
(battery type: P1:="2": Li-Ion charge). All other values are not 
permitted or turn off the charging.

pppp2222: Timer controlled charge: 1 equals : 1/10h, i.e. 
1 :=  6 min, but 250 := 25 hours; default is 40:= 4h.
The charging time starts, when the charging voltage is 
applied and the command is received, for example from the 
TINIT during reset, or when the battery voltage drops below 
the value defined through p13.

pppp3333:::: Number of values that are used for the subtraction of the vol-
tage delta-U. Default is p3=60. 
This results in a measuring time of 60 x 2 s: = 2 min. 
The lower the charging current, the higher this value should 
be.

pppp4444:::: Number of recognitions with delta-U as a negative result, be-
fore the end-of-charge is determined from that.
Default is p4=1.

pppp5555:::: Indicates the voltage difference, from which the delta-U is re-
cognized as a valid negative delta-U. 1 LSbit equals 0.565 mV. 
Default is p5=18 x 0.565V = 10mV.

pppp6666:::: Maximum voltage value. 1 LSbit equals : 36.165 mV 
Default is p6=169. 
This results in a maximum voltage value of 
169 x 36.165 mV =  6.11 V . For 4 cells, this is equivalent to a 
voltage of 1.53 V/ cell.
If the battery voltage (Vp) exceeds this maximum voltage value
as many times as stated in p7, the charging will be stopped.

pppp7777:::: Repetition counter for the exceeding of the maximum voltage 
value set with p6. The maximum voltage value has to exceed 
the value determined with p6 P7 times in a row, in order for 
the end of charge to be recognized and the charging to be 
stopped. Default is p7=1..  

pppp8888:::: p8 is like p3 for the measurement of the temperature change. 
p8 is the number of values determined in multiple measure-
ments within 2 s in order to determine the temperature 
change.
Default is p8=60. This results in a delta-T recognition mea-   
surement time of 60 x 2 s = 2 min. 

pppp9999:::: p9 is like p4 for the measurement of the temperature change. 
p9 is the number of delta-T recognitions (with p8:=60 within   
2 min.), before delta-T is recognized as valid. Default is p9=1. 

pppp11110000:::: p10 is like p5 for delta-temperature difference. 
1 LSbit equals about 0.01°C. Default is p10=64.
p10:=64 means that the acquisition interval is recognized as a 
temperature change at the end-of-charge, if the difference in 
temperature of  0.64°C (p10:=64) predefined by p10 is excee-
ded within the time determined by p8 (8:= 60 e.g. results in 2 
min).
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11111111    LLLLiiii----IIIIoooonnnn    BBBBaaaatttttttteeeerrrryyyy    CCCChhhhaaaarrrrggggiiiinnnngggg    CCCCiiiirrrrccccuuuuiiiitttt    ((((OOOOppppttttiiiioooonnnn))))
First, see Battery Charging Circuit (Software Control) General Information on page 40.

11111111....1111    AAAAtttttttteeeennnnttttiiiioooonnnn!!!!    SSSSppppeeeecccciiiiaaaallll    HHHHaaaarrrrddddwwwwaaaarrrreeee    iiiissss    RRRReeeeqqqquuuuiiiirrrreeeedddd    ffffoooorrrr    LLLLiiii----IIIIoooonnnn    BBBBaaaatttttttteeeerrrriiiieeeessss!!!!
For some controllers, the hardware can be set up for one or two Li-Ion cells (see hardware manu-
al).

During the charging of Li-Ion batteries, the controller stops the fast charge and switches to trickle
charge, as soon as one of the following conditions is met:
• maximum U recognition (a predefined cell voltage is exceeded)
• end-of-charge through timer
• maximum T recognition (specification of a maximum battery temperature)

11111111....1111....1111    MMMMaaaaxxxxiiiimmmmuuuummmm    UUUU    RRRReeeeccccooooggggnnnniiiittttiiiioooonnnn
When the cell voltage reaches a value of 4.1 V during the charging process, the Li-Ion battery is
recognized as full. This voltage is determined through a charging circuit that is specifically adjus-
ted for charging Li-Ion batteries.
11111111....1111....2222    MMMMaaaaxxxxiiiimmmmuuuummmm    TTTT    RRRReeeeccccooooggggnnnniiiittttiiiioooonnnn    ((((MMMMaaaaxxxxiiiimmmmuuuummmm    BBBBaaaatttttttteeeerrrryyyy    TTTTeeeemmmmppppeeeerrrraaaattttuuuurrrreeee))))
This criterion protects the battery against destruction. The value specified for the battery in use
should be selected here. 
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pppp11111111:::: Maximum temperature value. Corresponds to p6 for tempera-
ture. The temperature is measured with an NTC resistor that
is soldered into the battery pack. p11 provides the maximum 
temperature value. If this is exceeded p12-times at the battery
cells during charging, fast charging will be stopped.
For a 6.8K NTC, this estimation formula applies:
p11:=(60°C - Tmax°C) / 0.6°C
The default setting is p11:=25, corresponding to 
Tmax ca. 45°C. 
CCCCaaaauuuuttttiiiioooonnnn:::: High temperatures result in small and therefore
inaccurate readings.

pppp11112222:::: Corresponds to p7 for temperature. p12 is the value for the re-
petition counter, at which an exceeding of the temperature is 
recognized. Default p12=1. 

p13: p13 determines the charging start voltage for dropping vol-
tage. 1 LSbit theoretically corresponds to 36.165 mV.
Default is p13:=133, corresponding to133 x 36,165 mV =  
4.81 V. For 4 cells, this equals 1.2 V / cell.

p14: Trickle charge ratio. 
After the end of the fast charge, this value determines the me-
dium value of the trickle charge, if the charger remains turned 
on. 
1 LSbit corresponds to a ratio of 2s active time to 512s inacti
ve time.
Default is p14:=10. This means, that during a period of 512 s, 
the 300 mA charging current is turned on for 10 x 2s= 20s. 20s
equal 3.9% of 512s. Therefore, the trickle charge current will 
be about 12 mA, corresponding to 3.9% of the permanent   
medium current.

p15: p15 determines the minimum battery voltage. Below this     
value, a charging time limit (shut-down after a preset 
charging time) and the minus delta-U recognition will not be 
active. Default is p15=140. Therefore, the value for 4 cells will 
be 140 x 36.165 mV =  5.06 V.



CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "r" 

p1......p4

1B 72 

p1 .... p4

This command sets up the type of charging process.

If the command is given, while the charging voltage is applied, the charging
process will be restarted.

p1::::="2" battery type: P1:="2": Li-Ion charge (option) 
(battery type: P1:="1": Ni-MH charge (standard))
All other values are not permitted or turn off the charging pro-
cess.

pppp2222: Timer controlled charge: 1 equals : 1/10h, i.e. 
1 :=  6 min., but 250 := 25 hours; default is 40:= 4h.
The charging time starts, when the charging voltage is 
applied and the command is received, for example from the 
TINIT during reset, or when the battery voltage drops below 
the value defined through p13. 

pppp3333:::: Maximum temperature value. The temperature is measured 
with an NTC resistor that is soldered into the battery pack. p3 
provides the maximum temperature value. If this is exceeded 
p4-times at the battery cells during charging, fast charging 
will be stopped.
For a 6.8K NTC, this estimation formula applies:
p3:=(60°C - Tmax°C) / 0.6°C. Default setting is p3:=255 
(without protection, if the Li-Ion battery does not have an NTC
for temperature control).
CCCCaaaauuuuttttiiiioooonnnn:::: High temperatures result in small and therefore
inaccurate readings. Please contact us with your questions.

pppp4444:::: Repetition counter for Tmax  exceedings.
The maximum temperature has to exceed the value p3 p4-ti
mes in a row in order to stop the charging process. 
Default is p4=1. 

GeBE Battery Type RRRReeeeccccoooommmmmmmmeeeennnnddddeeeedddd    SSSSeeeettttttttiiiinnnngggg
NI-MH
GNA-4,8V-0,7Ah-NiMH

pppp1111
"1"

pppp2222
20

GNA-4,8V-1,2Ah-NiMH
GNA-4,8V-1,5Ah-NiMH
GNA-4,8V-1,5Ah-NiMH
GNA-4,8V-2,2Ah-NiMH

"1"
"1"

40
37

"1"
"1"

19
32

pppp3333
60

pppp4444
3

pppp5555
80

pppp6666
169

60
60

3
3

60
60

3
3

80
118

169
169

118
5

169
169

Li-Ion  (Option)
GNA-3,6V-0,8Ah-Li-Ion "2" 40 255 1 - -

pppp7777
1

pppp8888
60

pppp9999
3

pppp11110000
117

16
16

60
60

16
16

60
60

3
3

47
24

3
3

78
47

pppp11111111
86

pppp11112222
2

pppp11113333
133

pppp11114444
10

86
63

2
2

63
63

2
2

133
131

10
10

131
144

5
0

- - - - - - - -

CCCCoooommmmmmmmeeeennnntttt

pppp11115555
140 LC charge (500 mA)
140
140

LC charge (500 mA)
LC charge (500 mA)

140
147

HQ charge (700 mA)
HQ charge (700 mA)

- Battery does not have
a temperature sensor.
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11111111....1111....3333    DDDDeeeessssccccrrrriiiippppttttiiiioooonnnn    ooooffff    tttthhhheeee    LLLLiiii----IIIIOOOONNNN    CCCChhhhaaaarrrrggggeeee    CCCCoooommmmmmmmaaaannnndddd

11111111....1111....4444    EEEEnnnndddd----ooooffff----CCCChhhhaaaarrrrggggeeee    tttthhhhrrrroooouuuugggghhhh    TTTTiiiimmmmeeeerrrr

This criterion protects the battery against destruction. The value specified for the battery in use
should be selected here. The time value should be set about 5% higher than the maximum char-
ging time.

11111111....1111....5555    EEEExxxxaaaammmmpppplllleeee    ffffoooorrrr    SSSSeeeettttttttiiiinnnngggg    tttthhhheeee    CCCChhhhaaaarrrrggggiiiinnnngggg    CCCCoooommmmmmmmaaaannnndddd

11111111....2222    SSSSttttaaaannnnddddaaaarrrrdddd    SSSSeeeettttttttiiiinnnnggggssss    ffffoooorrrr    GGGGeeeeBBBBEEEE    BBBBaaaatttttttteeeerrrryyyy    TTTTyyyyppppeeeessss
In some controllers that have a battery charging circuit, the charging process for 4x Ni-MH cells is
preset in the batch file TINIT. Parameter changes or the switch to charging of Li-Ion batteries has
to be performed at the factory in the flash of the ±-processor, or in the EEPROM through the ap-
propriate command. Please contact the GeBE service department for more information.  
Fast and trickle charge are indicated through distinguishing flash patterns of the status LED.
Please refer to Status Messages on page 34.
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CCCCoooommmmmmmm....
AAAASSSSCCCCIIIIIIII))))

CCCCoooommmmmmmm....
((((hhhheeeexxxx))))

FFFFuuuunnnnccccttttiiiioooonnnn

<ESC>
"{"l m n

l:=
<number
of black
pixel
bytes>

m:=
<seg-
ment-on
time>

n:=
<seg-
ment-on
repetiti-
on>

1B 7B l
m n 

Battery test command
l:= number of black pixel bytes determines, how many pixels are to be set for the load.
Only full bytes can be turned on: 1 corresponds to 8 pixels, 2 corresponds to 16 pixels,
etc. The maximum value of 24 therefore corresponds to 192 pixels that are turned on
simultaneously. 
m:= sets the segment-on time. This value multiplied with 1/4 ±s is the period of time
the individual pixels remain turned on. The minimum value is  52, which corresponds to
a time of 52 x 0.25 ±s = 13 ±s.   
n:= determines the segment-on repetition rate
The segment-on time is repeated n times with a shifted bit pattern. This increases the
testing times for the battery without creating the load with the same pixels. With this
method, a blackening of the paper from the measuring can be avoided.
EEEExxxxaaaammmmpppplllleeee:::: 
<ESC> "{" [7] [80] [24]

FFFFeeeeeeeeddddbbbbaaaacccckkkk    vvvvaaaalllluuuueeeessss    tttthhhhrrrroooouuuugggghhhh    tttthhhheeee    sssseeeerrrriiiiaaaallll    iiiinnnntttteeeerrrrffffaaaacccceeee::::
------------------
"S" [hex value loaded voltage Vp] [hex value unloaded voltage Vp]

The real voltages that are reported back can be calculated, since the AD-reference vol-
tage (Vcc) and the resistive proportion at the Vp voltage devider before the A/D conver-
ter are known: If e.g. the controller is equipped with a 3 V control for Vcc, the result will
be 35 mV per digit. ; for 4.5 V systems, the result will be 54 mV per digit.

EEEExxxxaaaammmmpppplllleeee    ffffoooorrrr    3333    VVVV    ssssyyyysssstttteeeemmmm:::: 
The feedback is a character string with 5 ASCII characters, for example:
"S""9""D""A""3" with the following meaning:
"S": header, marks the feedback string 
The following characters are interpreted as hex numbers in groups of two:
$9D : represents the battery voltage measured with load
Vp (loaded) := 157 x 0.035 V := 5.5 V
$A3: represents the battery voltage measured without load
Vp:= 163 x 0.035 V := 5.7 V

From the predetermined load and the voltage drop that is reported back, it can be de-
termined, how high the remaining capacity of the power source is, without this load
causing a drop below the permitted operating voltage. Please contact the GeBE ser-
vice for advice.

11111111....3333    BBBBaaaatttttttteeeerrrryyyy    TTTTeeeesssstttt
Generally, the exact determination of the remaining battery capacity in mobile systems can only
be achieved through extensive measuring. It also represents information that is not really import-
ant to the user.
For the printer system, it is crucial to know, how high the currents may become during printing, in
order to enable failure-free operation. The internal resistance of the battery determines, which cur-
rents can still be withdrawn, without the voltage dropping below the permitted terminal voltage
range for operating the system. The printer module has an interrogation command <ESC>"{"l m
n, that can specifically put load on the battery through the activated print head for test measure-
ments. The readings collected by the controller are reported back subsequent to the interrogation
command through the serial interface. With this information and the knowledge about the battery
in use, in combination with the experience the host collected in charging and end-of-charge cy-
cles (small user program), the remaining print capacity can be estimated the best.

11111111....3333....1111    BBBBaaaatttttttteeeerrrryyyy    TTTTeeeesssstttt    CCCCoooommmmmmmmaaaannnndddd



11112222        BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss        ((((TTTTeeeexxxxtttt    FFFFiiiilllleeeessss))))

11112222....1111    TTTThhhheeee    CCCCoooonnnncccceeeepppptttt    ooooffff    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss    ((((TTTTeeeexxxxtttt    FFFFiiiilllleeeessss))))
In the program memory of the ±-processor (flash memory), the user can manage batch files (Tx)
that can be retrieved by command. Practically all commands that the printer understands can be
filed there in data strings of a macro, and retrieved through the command <ESC>"t" [No]: = "Print
batch file [No.]". In place of this command, the command sequence from the batch file will be pro-
cessed during the processing of the print buffer, as if it had been written into the print buffer
through the interface.
In the flash memory, batch file memories with special functions (like TINIT, where the commands
for the initialization of the controller are filed) are available.
As an option, the controller can be equipped with a serial EEPROM, which can also store batch
files, filed by the user himself. 
EEPROMs with memory sizes of 1 / 2 / 4/ 8 / 16 / 32, or 64 KB can be used. The standard is 8 KB. 
The software checks, if an EEPROM is available, as well as its size and content, and automatically
adapts to it.
If there are no batch files stored in the EEPROM, the standard batch files from the flash will be
used. However, if there are batch files in the EEPROM that are filed under the same names, they
will take precedence over the batch files in the flash.

Two separate blocks of batch files exist:
••••    BBBBlllloooocccckkkk    1111 contains the batch files T0 through T9.
••••    BBBBlllloooocccckkkk    2222 contains the batch files TINIT, TA, TQ, TR, and TS.

11112222....1111....1111    BBBBaaaattttcccchhhh    FFFFiiiilllleeee    BBBBlllloooocccckkkk    1111::::    TTTT0000    ............TTTT9999        

T0 through T9 can contain user-specific macros, logos, etc., but they also have special functions:
TTTT0000:::: The printout of batch file T0 can be initiated through the command "Print batch file no. 0" or
after RESET. If during RESET, the feed key is held down for a longer period of time, the printing of
this batch file will start after about two seconds. By default, information about the printer is filed
in T0. In addition, the printout of a service text or of the company logo may be triggered.  
TTTT1111::::    Is retrieved during operation through the command <ESC>"t""1": = [Print batch file no. 1], or
through the SET key, which is available as an option.
A self test with character set, printer specifications, etc. can be placed in this batch file. At the
end of the command sequence of a batch file, the retrieval of another batch file can be placed.
TTTT2222----TTTT9999::::    Initially, these batch files have no special functions assigned to them.
Batch files TINIT and T0 through T9 can be changed by the user in the EEPROM at any time. Loa-
ding commands are available for this purpose.

11112222....1111....2222    BBBBaaaattttcccchhhh    FFFFiiiilllleeee    BBBBlllloooocccckkkk    2222::::    TTTTIIIINNNNIIIITTTT,,,,    TTTTAAAA,,,,    TTTTQQQQ,,,,    TTTTRRRR,,,,    TTTTSSSS
11112222....1111....2222....1111    TTTTIIIINNNNIIIITTTT    
TTTTIIIINNNNIIIITTTT:::: Works as initialization macro. After a power-on RESET, watchdog RESET, or software
RESET, TINIT is called at the end of the software initialization, so the commands for changing the
parameters that are stored in it are sent to the printer. If the TINIT is filed in the EEPROM, the
commands stored in it take precedence over all previously set parameters. Since the TINIT in the
EEPROM can be written by the user himself, it enables him to determine the printer initialization. If
for example the printer is supposed to print in data mode with double height and bold, the corre-
sponding commands are entered in the batch file TINIT. After the RESET, the controller will first
process these commands, thereby changing its initialization.

11112222....1111....2222....2222    EEEExxxxaaaammmmpppplllleeee::::    BBBBaaaassssiiiicccc    SSSSeeeettttttttiiiinnnngggg    ooooffff    tttthhhheeee    CCCCoooonnnnttttrrrroooolllllllleeeerrrrssss
The basic settings that are put into effect in the initialization program of the controllers (they are
not entered in the TINIT) correspond to the following instructions for some controllers: <ESC> "A";
<ESC> "D" "0"; <ESC> "H" "0";  <ESC> "I" "0"; <ESC> "L" "0"; <ESC> "M" "0"; <ESC> "N" 0 0;
<ESC> "P" 1; <ESC> "S"0; <ESC> "W" "0". If these settings are to be changed after a RESET, the
appropriate commands have to be added to the TINIT  (by the user in the EEPROM).
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11112222....1111....2222....3333    TTTTAAAA,,,,    TTTTQQQQ,,,,    TTTTRRRR,,,,    TTTTSSSS
These batch files work like the batch files T0-9, but they can neither be erased nor rewritten. Con-
tents are firmware status, serial numbers, etc.
TTTTAAAA:::: Contains commands that initiate the HEX-dump mode, and can only be programmed by
GeBE.
TTTTQQQQ,,,,    TTTTRRRR,,,,    TTTTSSSS:::: These batch files are filed in the flash memory of the ±-controller chip. They can only
be programmed at the factory (for firmware status, serial number, etc. ), and are not meant for ge-
neral use. 
TTTTQQQQ contains the firmware nomenclature: for example "GeBE GE-3055". 

11112222....1111....3333    SSSSttttoooorrrraaaaggggeeee    SSSSppppaaaacccceeee    ffffoooorrrr    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss
The GeBE batch file concept represents a type of file system within the printer memory. 
The EEPROM is managed by adding newly entered or overwriting batch files to the occupied sto-
rage spaces. Erasing single batch files is not possible. Batch files can be programmed indepen-
dently, but they can only be erased by block (block 1 or block 2).
Block 2 in the EEPROM can be protected against erasing via software (please inquire). 
In this case, a quarter of the total memory is available for block 2 at any time. Otherwise, 200
bytes are assigned to block 2 from a 1K EEPROM, and 456 bytes from all larger types. For the
programmable batch files, the following capacities remain:
From a 32 KB EEPROM, 24,424 = $5f68 bytes are available, 
from an 8 KB EEPROM, 5,992 = $1768 bytes are still available.
For the filing of graphic data in a batch file, it is recommended to use PCL compression, because
it allows much larger graphics to be stored (ap. 1:3), especially, if they contain a lot of zeros ($00)
in the pure pixel image.

11112222....1111....4444    HHHHeeeellllpppp    wwwwiiiitttthhhh    UUUUnnnnkkkknnnnoooowwwwnnnn    IIIInnnntttteeeerrrrffffaaaacccceeee    PPPPaaaarrrraaaammmmeeeetttteeeerrrrssss
If a controller gets "out of control" during communications due to program errors or other initia-
lization problems, it can be addressed as follows: The special setting of the solder bridge combi-
nation Br1, Br2, Br3 closed and Br4 open allows a by-pass of the TINIT. With this setting, it is al-
ways started off serially with 9,600 bauds, 8 data bits, 1 stop bit, and no parity bit. This way, com-
munication with the controller is still possible and the EEPROM can be reprogrammed, even if the
interface parameters are unknown.

11112222....2222    CCCCoooommmmmmmmaaaannnnddddssss    ffffoooorrrr    MMMMaaaannnnaaaaggggiiiinnnngggg    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss
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CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "T" "x"

<ESC> "n" 
[NUMBER]
[DATA]

1B 54 <x>

1B 6E n, 

y1 ..yn

Print batch file no. "x".  "x":= { 0 ... 9, A, Q, R, S}.
For the controller, processing is transparent, as if the data of the batch file
were coming in through an interface. 
Send string through the serial interface to the host:
This command is entered in a batch file with the data.
It can be used, for example, to inquire serial numbers entered in TS.
EEEExxxxaaaammmmpppplllleeee::::
The serial number 1234567890 is entered in the batch file TS with the
transmission command as  < ESC> n [10] [1234567890].
With the command  <ESC>"T" "S", the batch file TS is retrieved, and the
command  < ESC> n [10] [1234567890] it contains is processed by sen-
ding the text string  "1234567890" (serial number) back to the host.
This command is similar to the command "Send synchronizing character",
except that it does not wait for the synchronization, and a complete string
can be sent out through the serial interface.
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11112222....2222....3333    RRRReeeeaaaaddddoooouuuutttt    ooooffff    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss
With this command, the content of any batch file can be read out through the serial interface. 

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "v" "7"
"m"  
[DUMMY]

<ESC> "v" "8"
"m" [DUMMY]

1B 76 37
"m"
n 

1B 76 37 
"m" n 

Readout of EEPROM file m:= {"0","1", ....,"9","@"}
 "@" :=name for TINIT 
The dummy byte n can have any value (essential for programming rea-
sons). After this command, the data in the file is transmitted through the
serial interface:
The controller sends the length values lh and ll as  4 ASCII characters that
are encoded as 2 hex nibble, and that define the file length.

The command for reading out batch files must not be part of a batch file it-
self. In this case, as a response to an unvalid batch file no., or if an EE-
PROM file is not programmed, the letter sequence "XXXX" will be sent
instead of the 4 hex digits.
Readout of the FLASH file m:= {"0","1", ....,"9","Q", "R", "S","@"}
(same function as ESC "v" "7")  For description see above.

11112222....2222....1111    PPPPrrrriiiinnnntttt    BBBBaaaattttcccchhhh    FFFFiiiilllleeee,,,,    SSSSeeeennnndddd    BBBBaaaattttcccchhhh    FFFFiiiilllleeee    IIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn    ttttoooo    tttthhhheeee    HHHHoooosssstttt

11112222....2222....2222    RRRReeeeaaaaddddoooouuuutttt    ooooffff    tttthhhheeee    AAAAvvvvaaaaiiiillllaaaabbbblllleeee    MMMMeeeemmmmoooorrrryyyy    SSSSppppaaaacccceeee    iiiinnnn    tttthhhheeee    EEEEEEEEPPPPRRRROOOOMMMM
With a command, the user can check, if there is enough memory space available in the EEPROM
before programming. If a batch file is reprogrammed under the same name, the original content
will not be erased, but remains in the memory unused. Erasing in the EEPROM can only be done
through the command <ESC> "u"... . See page 49.

PPPPlllleeeeaaaasssseeee    nnnnooootttteeee::::
This command should NOT be given, if the <XON>/<XOff> protocol is used. 
<XON>/<XOff> characters that are in the file (e.g. in graphics) are transferred uncoded. 
When the <XON>/<XOff> protocol is activated, the printer buffer should not be in the <XOff> state,
before this command is sent, and no other data should be sent to the printer, while batch files are
being read out, in order to prevent an <XOff> character from entering the data stream. Otherwise,
the <XON>/<XOff> characters that were generated by the printer may be interpreted as part of the
file. 

AAAAtttttttteeeennnnttttiiiioooonnnn::::    
If batch files were filed several times in a row under the same file name, only the file that was sto-
red last can be read. The access to previously stored contents is lost. 
The files that are filed in the FLASH of the ±-processor, however, can be read at any time with the
command ESC "v" "7" <Nr> DUMMY, even if a batch file with the same name was programmed in
the EEPROM. 

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn

<ESC> "v" "5"
"T"

<ESC> "v" "5"
"U"

1B 76 35 54

1B 76 35 55

Readout of available memory space for T0 - T9. Readout format:
The numbers are transferred to the host as 2 bytes of 2 hex digits each in
hex format. 
PPPPlllleeeeaaaasssseeee    nnnnooootttteeee:::: 
Zeros in batch files are stored as <zero> <number of zeros>. A file is com-
pleted with two consecutive zeros. Therefore, the actual storage require-
ment of a file may differ from its length: Several consecutive zeros de-
crease the required space, while single zeros increase it.
Readout of available memory space for TINIT.
Readout format:The numbers are transferred in hex format to the host as 2
bytes of 2 hex digits each.

<ESC> "v" "6" 1B 76 36 Readout of EEPROM size.
Readout format:The numbers are transferred in hex format to the host as 2
bytes of 2 hex digits each.



CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "s" (no.)
"PROG" [high
no.] [low no.]
(data)

<ESC> "s" " @"
"PROG" 
[high no.] 
[low no.]
(data)

1B 73 n
50 52 4F 47
xh
xl
n1 ....nx

1B 73 40 
50 52 4F 47
xh
xl
<n1 ....nx>

Program the batch files with (no.):={"0", ...,"9"}
[no.]: =  name of the batch file to be loaded, for example "9" for T9.
"PROG" is the password/protection from accidental erasing. A batch file
can be programmed several times in a row without erasing the previous
version. Always the last version is active. Reorganization of the memory,
however, does not occur. With the next programming, the memory space
that was used for the previous programming is lost until the next erasing.  
255 x [xh] + [xl] is the number of data bytes to be loaded (without the com-
mand sequence). (Data) is a data string that contains the number of data
bytes calculated from xh and xl.
The writing speed is about 200 bytes/s.
Program the batch file TINIT : 
For a description, see <ESC> "s"(no) ..... 

AAAAtttttttteeeennnnttttiiiioooonnnn:::: 
By default, the TINIT contains important parameters for setting the serial
interface, the battery charge, the power-down, etc., that are not automati-
cally adopted, when the EEPROM is programmed. 
Therefore, the user should copy the old parameters (from the FLASH, or
from a TINIT that GeBE had previously programmed in the EEPROM), when
he creates a new batch file TINIT, and program them into the EEPROM,
supplemented by the required commands.
Commands regarding the interface parameters should be inserted before
the command <ESC> "]" $00 $00 to release the transmitter. This way, mes-
sages after the reset will already be sent with the new settings. 

<ESC> "u" "T"
"ERAS"

<ESC> "u" "U"
"ERAS"

1B 75 54
45 52 41 53

1B 75 55
45 52 41 53

Erase batch files 0 - 9.
Batch files T0 - T9 can only be erased together. 
All batch files are erased, even the ones that were programmed earlier. 
"ERAS" is the password/protection from accidental erasing.
Erase the TINIT file.
All batch files are erased, even the ones that were programmed earlier. 
"ERAS" is the password/protection from accidental erasing.

RRRReeeeppppoooorrrrtttt
SSSSeeeerrrriiiiaaaallll

CCCCoooommmmmmmmeeeennnnttttssss

"E0" EEPROM command completed without error
"E1"
"E2"
"E3"
"E4"

Invalid batch file no.
Wrong password for ereasing or programming batch files
Batch file memory overflow
Maximum time for programming one EEPROM byte was exceeded (time
out).

"E5"
"E6", ... ,
"E9"

EEPROM not found
Future Use
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

11112222....2222....4444    PPPPrrrrooooggggrrrraaaammmmmmmmiiiinnnngggg    aaaannnndddd    EEEErrrraaaassssiiiinnnngggg    ooooffff    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss
The programming and erasing of batch files requires passwords. On request, these can be set se-
parately for erasing and programming, as well as for block 1 and block 2.
The default passwords are "PROG" and "ERAS".

11112222....3333    EEEErrrrrrrroooorrrr    CCCCooooddddeeeessss    ffffoooorrrr    PPPPrrrroooocccceeeessssssssiiiinnnngggg    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss
Whenever errors occur during the processing of text files, for example during erasing or repro-
gramming, error messages are transmitted through the serial interface.



11113333    EEEErrrrrrrroooorrrr    DDDDiiiiaaaaggggnnnnoooossssttttiiiiccccssss

11113333....1111    GGGGeeeennnneeeerrrraaaallll    IIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn    aaaabbbboooouuuutttt    EEEErrrrrrrroooorrrr    DDDDiiiiaaaaggggnnnnoooossssttttiiiiccccssss
Error diagnotics are no substitute for a complete functional test, like the one that is performed be-
fore each delivery at the GeBE test department. However, the diagnostic aids described below of-
ten prove to be helpful, especially for the initial operation of a printer, or, when a driver program
has been written, and the respective commands are being sent to the printer.
Also see "Error Detection" in the operating manual of your device.

The following diagnostic help is available:
• Self test printout during power-on after RESET through the FEED key
• Hex-dump mode
• Error detection for standard errors (see hardware manual)
• Battery test; refer to the Battery Test chapter on page 45
• Error messages while starting batch files: Please refer to Error Codes for Processing Batch Files
on page 49.

11113333....1111....1111    SSSSeeeellllffff    TTTTeeeesssstttt,,,,    BBBBaaaattttcccchhhh    FFFFiiiilllleeee    TTTT0000        

By triggering a self test printout, when the power supply is turned on, the correct functioning of
the addressed interface can not be tested. However, if the self test runs error-free, one can assu-
me that the internal  ±P system is running faultlessly and the printer should be able to print data, if
it was able to receive it through the respective interface. 
For the self test printout, batch file T0 is processed and printed, if the feed key is held down for
longer than 2 s during the reactivation process. T0 can also be filed in the EEPROM and be chan-
ged by the user. Refer to Commands for Managing Batch Files on page 47.

11113333....1111....2222    TTTTeeeesssstttt    PPPPrrrriiiinnnnttttoooouuuutttt,,,,    BBBBaaaattttcccchhhh    FFFFiiiilllleeee    TTTT1111
If the OFF/NEXT key (test key) is pressed during operation, batch file T1 will be processed. In ±-P
flash, this text file is empty. The character set and other information may be stored in this batch
file, for example the retrieval of the batch file containing the software version number.

11113333....1111....3333    TTTTuuuurrrrnnnn    OOOOffffffff    PPPPrrrriiiinnnntttteeeerrrr,,,,    BBBBaaaattttcccchhhh    FFFFiiiilllleeee    TTTT2222
By holding down the OFF/NEXT key for more than 3 seconds during operation, the processing of
batch file T2 is initiated. In the batch file T3 located in the ±-P flash, the command for power-off is
stored (after one second). Therefore, the OFF/NEXT key can be used as the OFF button for the
printer (controller with power-off mode).

11113333....1111....4444    HHHHeeeexxxx----DDDDuuuummmmpppp    MMMMooooddddeeee
The hex-dump mode represents a tool that allows certain diagnostics regarding sent data without
having it interpreted by the software of the printer controller. The diagnostics let the user draw
conclusions on whether the recieved command sequences are in accordance with the commands
intended. In hex-dump mode, the bytes transmitted from the host system to the printer are prin-
ted as hexadecimal values and ASCII characters, in order to recognize independently from inter-
pretations happening in the parser, which data sequences are received by the printer. This allows
the detection of communication errors, which can be very helpful for servicing the printer. For
command retrieval, refer to page 51.

11113333....1111....4444....1111    MMMMaaaannnnuuuuaaaallll    SSSSttttaaaarrrrttttiiiinnnngggg    aaaannnndddd    SSSSttttooooppppppppiiiinnnngggg    ooooffff    tttthhhheeee    HHHHeeeexxxx----DDDDuuuummmmpppp    MMMMooooddddeeee
The printer will switch to the hex-dump mode, when the feed key is held down for at least 3 se-
conds during power-on and no paper is detected at the entrance to the printer (open lid for the
plastic housing). 
While the printer is in HEX-dump mode, a power-down (sleep mode or power-off mode) is preven-
ted. In order to leave this mode, the printer either has to be turned off completely (cut off power
supply) or a hardware RESET has to be triggered. Some controllers leave the HEX-dump mode, if
the paper is removed again, after it was detected, and the feed key is held down for at least 3 se-
conds afterwards. After the HEX-dump mode, the printer is reinitialized by processing the TINIT.
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "T" "A"

<ESC> "z"
[number] 
"HEXDUMP"

1B 54 41

1B 7A
n
48 45 58 44
55 4D 50

Retrieval of the unalterable batch file TA. It contains the command <ESC>
"z" [number] "HEXDUMP" for formatting the printout in hex-dump mode.
With this command, the printout can be formatted in hex-dump mode. It is
only available through the corresponding entry in the flash. In order to call
the hex-dump mode, batch file "A" is retrieved.  
[number] states the number of represented bytes per line (default: n=12).
The selected text format is retained.
The password "HEXDUMP" represents protection against unintentional in-
puts. A printout may look like the following:
    0000               30   31   32   33   34   35   36   37   38   39   3A   3B               0123456789; 
 serial no.                 character code (hex.)                      ASCII characters

For this representation, the following commands were filed in TA:
(print in font 3 )
<ESC> "z" $0C  "HEXDUMP"

11113333....1111....5555    AAAAddddjjjjuuuussssttttiiiinnnngggg    tttthhhheeee    HHHHeeeexxxx----DDDDuuuummmmpppp    MMMMooooddddeeee    
ttttoooo    tttthhhheeee    PPPPrrrriiiinnnntttteeeerrrr    MMMMeeeecccchhhhaaaannnniiiissssmmmm    tttthhhhrrrroooouuuugggghhhh    BBBBaaaattttcccchhhh    FFFFiiiilllleeee    TTTTAAAA    ooooffff    tttthhhheeee    CCCCoooonnnnttttrrrroooolllllllleeeerrrr

AAAAtttttttteeeennnnttttiiiioooonnnn::::    

11113333....2222    AAAAssssssssiiiissssttttaaaannnncccceeee    wwwwiiiitttthhhh    EEEErrrrrrrroooorrrrssss    dddduuuurrrriiiinnnngggg    tttthhhheeee    PPPPrrrrooooggggrrrraaaammmmmmmmiiiinnnngggg    ooooffff    BBBBaaaattttcccchhhh    FFFFiiiilllleeeessss    iiiinnnn    tttthhhheeee    EEEEEEEE----
PPPPRRRROOOOMMMM

The solder bridge combination Br1, Br2, Br3 closed and Br4 open has the serial interface initiated
with 9,600 baud, 8 data bits, 1 stop bit, and no parity bit instead of retrieving the TINIT after a
RESET. This prevents potentially faulty interface initialization in the case of unknown values and
flawed programming in the EEPROM. The user can communicate with the controller, erase the
EEPROM contents, if necessary, and then reprogram. 
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

11114444    OOOOPPPPDDDD----MMMMeeeennnnuuuueeee®®®®

All parameter sets can be easily changed with a few key strokes assisted by the OPD-Menues
(OnPaperDisplay). They can be called at any time, and are quickly followed with the menu prin-
tout.
The inconvenient accessing of the DIP switches and the programming through a terminal program
are things of the past.
The OPD Menu is operated with only two keys (OFF/NEXT and FEED/ENTER)

DDDDeeeessssccccrrrriiiippppttttiiiioooonnnn    ooooffff    tttthhhheeee    KKKKeeeeyyyy    FFFFuuuunnnnccccttttiiiioooonnnnssss

The keys can have different functions depending on the status √ normal operation or print settings
menu. The time for which the button is held down is also evaluated.

11114444....1111    NNNNoooorrrrmmmmaaaallll    OOOOppppeeeerrrraaaattttiiiioooonnnn

KKKKeeeeyyyy         FFFFEEEEEEEEDDDD//// EEEENNNNTTTT EEEERRRR KKKKeeeeyyyy         OOOOFFFFFFFF//// NNNNEEEEXXXXTTTT AAAA cccctttt iiiioooonnnn

pressed

held down > 2s 

not pressed

not pressed

paper feed by one line

continuous paper feed

pressed during power-on < 1s

held down during power-on,
paper detected > 2s

held down during power-on,
no paper detected > 2s

pressed in hex-dunp mode
no paper

not pressed

not pressed

reactivation, no paper feed

retrieval of T0 (self test)

not pressed

not pressed

retrieval of hex-dump mode (T17)

hex-dump mode end (T18)

not pressed

not pressed

pressed

key released after < 1s
in normal paper mode

key held down > 3s 

retrieval of T1 (= form feed)

retrieval of T2 (= immediate PWDN) 

pressed calls menu (menu_scan) 

11114444....2222    SSSSeeeettttttttiiiinnnnggggssss    MMMMeeeennnnuuuu

KKKKeeeeyyyy FFFFEEEEEEEEDDDD//// EEEENNNNTTTT EEEERRRR
pressed

not pressed

pressed

KKKKeeeeyyyy OOOOFFFFFFFF//// NNNNEEEEXXXXTTTT AAAA cccctttt iiiioooonnnn
not pressed

pressed

Increases the parameter

Moves to the next menu
item

pressed Closes menu and saves set-
tings
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

11114444....3333    MMMMeeeennnnuuuu    GGGGuuuuiiiiddddeeee    ((((EEEExxxxaaaammmmpppplllleeee))))
WWWWeeeellllccccoooommmmeeee    ttttoooo    tttthhhheeee    GGGGeeeeBBBBEEEE        OOOOPPPPDDDD        mmmmeeeennnnuuuu    1111....0000    3333                           
SSSSeeeettttuuuupppp    ttttiiiimmmmeeeeoooouuuutttt    aaaafffftttteeeerrrr    11110000    mmmmiiiinnnnuuuutttteeeessss        
AAAAccccttttuuuuaaaallll    pppprrrriiiinnnntttteeeerrrr    sssseeeettttttttiiiinnnnggggssss::::

UUUUbbbbaaaatttt::::    5555....2222VVVV                                                          
TTTTbbbbaaaatttt::::    22224444°°°°CCCC                     (battery temperature, only displayed when battery is present)

FFFFiiiirrrrmmmmwwwwaaaarrrreeee::::        GGGGEEEE----xxxxxxxxxxxxxxxx            
Density 25 
SSSSppppeeeeeeeedddd:::: mmmmeeeeddddLLLL    QQQQ    66664444////44448888
IIIInnnntttteeeerrrrffffaaaacccceeee::::    RRRRSSSS222233332222////UUUUSSSSBBBB////BBBBlllluuuueeee
CCCCOOOOMMMM::::    9999666600000000,,,,nnnn,,,,8888,,,,TTTTxxxx++++                                     
SSSSlllleeeeeeeepppp    ttttiiiimmmmeeee::::    5555    sssseeeecccc
FFFFoooonnnntttt    ####::::    1111
CCCChhhhaaaarrrr....    ffffoooorrrrmmmmaaaatttt::::    DDDD0000,,,,WWWW0000,,,,HHHH0000,,,,SSSS0000,,,,44448888
????    CCCChhhhaaaannnnggggeeee    aaaaccccttttuuuuaaaallll        sssseeeettttttttiiiinnnnggggssss

PPPPrrrreeeessssssss    EEEENNNNTTTTEEEERRRR    ttttoooo    cccchhhhaaaannnnggggeeee
PPPPrrrreeeessssssss    NNNNEEEEXXXXTTTT    ttttoooo    sssskkkkiiiipppp
PPPPrrrreeeessssssss    NNNNEEEEXXXXTTTT++++EEEENNNNTTTTEEEERRRR    ttttoooo    ssssaaaavvvveeee    aaaannnndddd    eeeexxxxiiiitttt    

PPPPRRRRIIIINNNNTTTTEEEERRRR    SSSSEEEETTTTUUUUPPPP::::
PPPPrrrreeeessssssss    EEEENNNNTTTTEEEERRRR    ttttoooo    mmmmooooddddiiiiffffyyyy
PPPPrrrreeeessssssss    NNNNEEEEXXXXTTTT    ttttoooo    ssssttttoooorrrreeee    aaaannnndddd    ccccoooonnnnttttiiiinnnnuuuueeee
PPPPrrrreeeessssssss    NNNNEEEEXXXXTTTT++++EEEENNNNTTTTEEEERRRR    ttttoooo    ssssaaaavvvveeee    aaaannnndddd    eeeexxxxiiiitttt

DDDDeeeennnnssssiiiittttyyyy::::    22225555                                                              
20, 25, 30, 35, 40, 45, 50, 90(2-ply)      

   
SSSSppppeeeeeeeedddd////QQQQuuuuaaaalllliiiittttyyyy::::    mmmmeeeeddddLLLL    QQQQ    66664444////44448888

low  32/24, medHQ 64/24, medLQ 64/48, high 96/48
                                
          IIIInnnntttteeeerrrrffffaaaacccceeee::::    RRRRSSSS222233332222////UUUUSSSSBBBB////BBBBlllluuuueeee    
RS232/USB/Blue, IrDA, GeBE-IR, GeBE-COM

BBBBaaaauuuudddd    rrrraaaatttteeee::::    9999666600000000
 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200.

CCCCOOOOMMMM    ppppaaaarrrraaaammmmeeeetttteeeerrrr::::            nnnn,,,,8888,,,,TTTTxxxx++++
n, 7, Tx+ / o, 7, Tx+ / e, 7, Tx+ / n, 8, Tx+ / 

o, 8, Tx+ /e, 8, Tx+ /n, 7, Tx- / o, 7, Tx- /

e, 7, Tx- / n, 8, Tx- / o, 8, Tx- / e, 8, Tx- 

SSSSlllleeeeeeeepppp    TTTTiiiimmmmeeee::::    5555        sssseeeecccc 
OFF, 5  sec, 30 sec, 1  min, 10 min, 1 h, 12 h, 32 h

 
FFFFoooonnnntttt    ####::::    1111

1, 2, 3, 4

TTTTeeeexxxxtttt    oooorrrriiiieeeennnnttttaaaatttt::::        tttteeeexxxxtttt    mmmmooooddddeeee        ((((DDDD0000)))) 
Text mode (D0), data mode (D1)

CCCChhhhaaaarrrr....    ssssiiiizzzzeeee    ::::                    WWWW0000////HHHH0000 
W0/H0, W0/H1, W0/H2, W0/H3, W1/H0, W1/H1, W1/H2, W1/H3              

 
CCCChhhhaaaarrrr....    ssssppppaaaacccciiiinnnngggg    ::::        0000

0,1,2,3,4,5,6
                              

PPPPrrrriiiinnnntttt    wwwwiiiiddddtttthhhh    ::::                44448888    mmmmmmmm    
48 mm, .... 32 mm                           

? Return to default settings                                       
PPPPrrrreeeessssssss    EEEENNNNTTTTEEEERRRR    ttttoooo    cccchhhhaaaannnnggggeeee
PPPPrrrreeeessssssss    NNNNEEEEXXXXTTTT    ttttoooo    sssskkkkiiiipppp
PPPPrrrreeeessssssss    NNNNEEEEXXXXTTTT++++EEEENNNNTTTTEEEERRRR    ttttoooo    ssssaaaavvvveeee    aaaannnndddd    eeeexxxxiiiitttt

17.03.03   17:33                         
????    CCCChhhhaaaannnnggggeeee    ddddaaaatttteeee    ////    ttttiiiimmmmeeee 

PPPPrrrreeeessssssss    EEEENNNNTTTTEEEERRRR    ttttoooo    cccchhhhaaaannnnggggeeee
PPPPrrrreeeessssssss    NNNNEEEEXXXXTTTT    ttttoooo    sssskkkkiiiipppp
PPPPrrrreeeessssssss    NNNNEEEEXXXXTTTT    ++++    EEEENNNNTTTTEEEERRRR    ttttoooo    ssssaaaavvvveeee    aaaannnndddd    eeeexxxxiiiitttt

RRRRTTTTCCCC    SSSSEEEETTTTUUUUPPPP::::
PPPPrrrreeeessssssss    EEEENNNNTTTTEEEERRRR    ttttoooo    mmmmooooddddiiiiffffyyyy
PPPPrrrreeeessssssss    NNNNEEEEXXXXTTTT    ttttoooo    ssssttttoooorrrreeee    aaaannnndddd    ccccoooonnnnttttiiiinnnnuuuueeee
PPPPrrrreeeessssssss    NNNNEEEEXXXXTTTT++++EEEENNNNTTTTEEEERRRR    ttttoooo    ssssaaaavvvveeee    aaaannnndddd    eeeexxxxiiiitttt

YYYYeeeeaaaarrrr::::    00003333
00 .. 50

MMMMoooonnnntttthhhh::::     11111111 
01 .. 12

DDDDaaaatttteeee    ::::    11114444 
01 .. 31  

HHHHoooouuuurrrr    ::::    11113333 
00 .. 23

MMMMiiiinnnnuuuutttteeee    :::: 33333333 
00 .. 59
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC>  "c" 07
<seconds>
<minutes> 
<hours>
<week-day>
<month-day>
<month>
<year>

<ESC> "c"    05  
<A-seconds> 
<A-minutes> 
<A-hours> 
<A-week-day> 
<batch file>

 1B  63  07
<seconds>
<minutes> 
<hours>
<week-day>
<month-day>
<month>
<year>

  1B 63 05
<A-seconds> 
<A-minutes> 
<A-hours> 
<A-week-day> 
<batch file>

 Set clock:  range of values: <length>:= 07 (constant)
<seconds> := {00, .. ,59}
<minutes> := {00, .., 59}
<hours> := {00, .., 23}
<week-day> := {01, .., 07}; (Sunday = 1)
<month-day> := {01, .., 31}
<month> := {01, .., 12}; (January =1)
<year> := {00, .., 99}
The third byte (number of parameters following) as to be entered
here with 7. *)

Set absolute alarm time:::: value range: <length>:= 05 (constant)
< alarm seconds> := 00 .. 59
< alarm minutes> := 00 .. 59
< alarm hours> := 00 .. 23
< alarm week-day> := 01 .. 07 (Sunday = 1)
<batch file> := 00 .. 07
This command automatically activates the alarm. It can be turned on
or off with the commandAAAAccccttttiiiivvvvaaaatttteeee////SSSSttttoooopppp    aaaallllaaaarrrrmmmm....
When the alarm comes into action, the printer is reactivated from the
sleep mode. After the initialization, the batch file is processed first. It
should contain the commands the printer has to carry out. This can
be a message to the host (for example <ESC> “v“ x ), or a text prin-
tout  (incl. time, date, etc.) *)

11115555    PPPPeeeerrrriiiipppphhhheeeerrrryyyy            

11115555....1111    RRRReeeeaaaallll    TTTTiiiimmmmeeee    CCCClllloooocccckkkk    wwwwiiiitttthhhh    AAAAllllaaaarrrrmmmm    RRRReeeeggggiiiisssstttteeeerrrr

11115555....1111....1111    CCCClllloooocccckkkk,,,,    SSSSuuuummmmmmmmaaaarrrryyyy    ooooffff    FFFFuuuunnnnccccttttiiiioooonnnnssss
For some controllers, an optional clock chip is available, or an external clock module is added
through the SPI-BUS. The clock has a resolution of 1s, and can be set and read through com-
mands.

11115555....1111....1111....1111    AAAAllllaaaarrrrmmmm    RRRReeeeggggiiiisssstttteeeerrrr
Essential for the function within the printer concept is the alarm register function that is installed in
the clock. It allows the printer to be activated at a preset time.

11115555....1111....2222    CCCCoooommmmmmmmaaaannnnddddssss    ttttoooo    tttthhhheeee    CCCClllloooocccckkkk
Available commands concerning the clock are:
• Set date/time
• Set alarm
• Read clock through the serial interface
• Print data and/or time

11115555....1111....2222....1111    SSSSeeeettttttttiiiinnnngggg    tttthhhheeee    CCCClllloooocccckkkk    tttthhhhrrrroooouuuugggghhhh    tttthhhheeee    OOOOPPPPDDDD    MMMMeeeennnnuuuu
The clock can also be set manually with two keys through the settings menu.

11115555....1111....3333    CCCCoooommmmmmmmaaaannnnddddssss    ffffoooorrrr    SSSSeeeettttttttiiiinnnngggg    aaaannnndddd    RRRReeeeaaaaddddiiiinnnngggg    tttthhhheeee    CCCClllloooocccckkkk    TTTThhhhrrrroooouuuugggghhhh    tttthhhheeee    IIIInnnntttteeeerrrrffffaaaacccceeeessss
The clock can be set through the GeBE-OPD-Menue®, and it can be set and read with com-
mands through the serial interface.
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CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII))))
<ESC> "c"    00004444
<P-seconds>
<P-minutes> 
<P-hours> 
<batch file>

<ESC> "c"   01
00000000

<ESC> "c"   01
00001111

CCCCoooommmmmmmm....    ((((hhhheeeexxxx))))
  1B 63 04
<P-seconds> 
<P-minutes> 
<P-hours> 
<batch file>

FFFFuuuunnnnccccttttiiiioooonnnn
SSSSeeeetttt    aaaallllaaaarrrrmmmm    ttttiiiimmmmeeee    ppppeeeerrrriiiiooooddddiiiiccccaaaallllllllyyyy::::    <length>: = 04 (constant)
<period-seconds> := {00, .., 59}
<period-minutes> := {00, .., 59}
<period-hours> := {00, .., 23}
<batch file> := {00, .., 07}
This command automatically activates the alarm. It can be turned on
or off with the command AAAAccccttttiiiivvvvaaaatttteeee////SSSSttttoooopppp    aaaallllaaaarrrrmmmm....
Once the alarm time runs out, the current time is automatically read
from the clock, and the period parameters are added and saved as
the new alarm parameters in the alarm register of the clock.

1B 63 01 00

1B 63 01 01

AAAAccccttttiiiivvvvaaaatttteeee    aaaallllaaaarrrrmmmm::::    This command activates the alarm by setting the
MSB of the <alarm mode>. The alarm time, the period, and the
batch file allocation are not affected.
SSSSttttoooopppp    aaaallllaaaarrrrmmmm::::    This command turns the alarm off by erasing the MSB of
the <alarm mode>. The alarm time, the period, and the batch file al-
location are not affected.

*) The parameters <seconds> to <year> are binary coded decimals
(BCD values) with the lower 4 bits as the units position, and the up-
per 4 bits as the tens digit. The hexadecimal value $23 corresponds
to the decimal value of 23, with the 3 as the lower and the 2 as the
upper 4-bit value.

11115555....1111....3333....1111    SSSSeeeettttttttiiiinnnngggg    tttthhhheeee    CCCClllloooocccckkkk    aaaannnndddd    iiiittttssss    AAAAllllaaaarrrrmmmm    RRRReeeeggggiiiisssstttteeeerrrr

SSSSeeeettttttttiiiinnnngggg    tttthhhheeee    CCCClllloooocccckkkk    aaaannnndddd    iiiittttssss    AAAAllllaaaarrrrmmmm    RRRReeeeggggiiiisssstttteeeerrrr    ((((CCCCoooonnnnttttiiiinnnnuuuueeeedddd))))

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "d"  1B  64 The command RRRReeeeaaaadddd    CCCClllloooocccckkkk is given through the serial interface:

The controller responds through the serial interface with 15 bytes of the
following meaning:
<seconds> <minutes> <hours> <week-day> <month-day> <month> <
year>
<alarm-seconds> < alarm-minutes> < alarm-hours> < alarm-week-
day>
<period-seconds> < period-minutes> < period-hours> <alarm mode>
The parameters <seconds> to <year> are binary coded decimals (BCD
values) with the lower 4 bits as the units position, and the upper 4 bits
as the tens digit. The hexadecimal value $23 corresponds to the deci-
mal value of 23, with the 3 as the lower and the 2 as the upper 4-bit va-
lue.
<alarm mode> corresponds to batch file 0...9, with the MSB indicating,
if the alarm is activated or stopped.
Examples: <alarm mode>:=15 means: Alarm is turned off. If it were ac-
tive, batch file 5 would be processed in case of an alarm.
<alarm mode>:=05 means: alarm is activated. In case of an alarm,
batch file 5 is processed.
The immediate output of the string through the serial interface is not in-
terrupted by other status messages.
The handshake line (RTS) that is controlled by the host is ignored.
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CCCCoooommmmmmmmaaaannnndddd    SSSSooooffffttttwwwwaaaarrrreeee    ffffoooorrrr    TTTThhhheeeerrrrmmmmaaaallll    PPPPrrrriiiinnnntttteeeerrrrssss    ••••    GGGGeeeeBBBBEEEE----SSSSyyyysssstttteeeemmmm----77778888    ••••    SSSSooooffffttttwwwwaaaarrrreeee    MMMMaaaannnnuuuuaaaallll

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC> "a" 
[flag byte]

1B 61 [flagbyte] Print command for the clock.
The individual bits of the flag bytes have the following meaning: 
d0 =1 := print seconds 
d1 =1 := print time 
d2 =1 := print date 
If, for example, d0 of the flag byte is set to 1, the seconds field is printed
as follows: 03 
If the date and the time are to be printed, and d1 and d2 of the flag byte
are set, 2 spaces are printed in between.
d3=1 := print week-day 
d4=0 := use English terms
d4=1 := use German terms 
d5, d6 d7 user-defined 
The command for printing the clock is ignored, if the appropriate hard-
ware (clock chip) is not recognized. This way, batch file T0 can always
contain a command to print the clock data without causing problems, if
the additional circuit board is not available.
The print attributes that are currently in effect apply.
The complete output format looks like this: 
Mo, 11aug95 17:29.03
Leading zeros are not suppressed. 
If d3 of the flag byte is set, the week-day is printed as two letters, follo-
wed by a comma and a space. 
If the bit is not set, none of these characters are printed. 
Week-days are labeled as follows: 
German: So, Mo, Di, Mi, Do, Fr, Sa 
English: Su, Mo, Tu, We, Th, Fr, Sa 
If d2 of the flag byte is set, the current date is printed the following way:
22aug95 
The month is printed with small letters as follows: 
German: jan, feb, mar, apr, mai, jun, jul, aug, sep, okt, nov, dez 
English: jan, feb, mar, apr, may, jun, jul, aug, sep, oct, nov, dec 
If d1 of the flag byte is set, the time is printed in the following format:
17:29 
If d0 of the flag byte is set, the seconds field is printed as followed: .03 

Attention: This command does not contain an automatic line feed to al-
low printing within a line (with subsequent text). 

11115555....1111....3333....2222    RRRReeeeaaaaddddiiiinnnngggg    tttthhhheeee    CCCClllloooocccckkkk::::        DDDDaaaatttteeee    aaaannnndddd    TTTTiiiimmmmeeee

11115555....2222        PPPPeeeerrrriiiipppphhhheeeerrrryyyy    ----    BBBBuuuuzzzzzzzzeeeerrrr    CCCCoooonnnnttttrrrroooollll
A buzzer component option can be controlled by the host via command. The pulse-duty
factor of the individual tones is 1:1.

CCCCoooommmmmmmm....    ((((AAAASSSSCCCCIIIIIIII)))) CCCCoooommmmmmmm....    ((((hhhheeeexxxx)))) FFFFuuuunnnnccccttttiiiioooonnnn
<ESC>"B"m,n m: duration of the tone in steps of 10 ms, n:= number of repetitions , pul-

se-duty factor 1:1; m,n:= {1, ... ,255}
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11115555....3333        PPPPeeeerrrriiiipppphhhheeeerrrryyyy    ----    MMMMaaaaggggnnnneeeettttiiiicccc    CCCCaaaarrrrdddd    RRRReeeeaaaaddddeeeerrrr
The magnetic strip can contain up to three tracks with serial data. The re-
cording density and the number of bits per character differ from one track
to the next in accordance with ISO 3554. They determine the maximum
number of characters that can be saved on each track.
For track 1, the maximum number is 79, for track 2 maximum 40, and for
track 3 maximum 107 characters, including the start and stop characters.
In accordance with the norm, track 1 and 2 are only read during operati-
on. Track 3 is the only one that is also used for recording.
OOOOppppeeeerrrr aaaatttt iiiioooonnnn::::
After the swiping of the card, the LED lights up for about 2 seconds, if the
card was read correctly. If an error occured, the LED will flash rapidly 6 ti-
mes.
While the LED is on, another reading process is not possible. After the
LED has gone out, the internal buffers are being prepaired for a new rea-
ding process, waiting for another card to be swiped.

AAAA LLLLPPPPHHHHAAAA ---- CCCChhhhaaaarrrr aaaacccc tttt eeee rrrr
Track 2 and 3
P  543210
1  000000

hex
00 space

0  000001
0  000010  
1  000011
0  000100

01
02

!
,,

03
04

#
$

1  000101
1  000110 
0  000111
0  001000

05
06

%(start)
&

07
08

'
(

1  001001 
1  001010
0  001011
1  001100

09
0A

)
*

0B
0C

+
,

0  001101
0  001110
1  001111
0  010000

0D
0E

-
.

0F
10

/
0

1  010001
1  010010
0  010011
1  010100

11
12

1
2

13
14

3
4

0  010101
0  010110
1  010111
1  011000

15
16

5
6

17
18

7
8

0  011001
0  011010
1  011011
0  011100

19
1A

9
:

1B
1C

;
<

1  011101
0  011110
0  011111
0  100000

1D
1E

 =
>

1F
20

? (end)
@

1  100001
1  100010
0  100011
1  100100

21
22

A
B

23
24

C
D

0  100101
0  100110
1  100111
0 101010

25
26

E
F

27
28

G
H

1  101011
1  101000
0  101001
0  101100

29
2A

I
J

2B
2C

K
L

1  101101
1  101110
0  101111
1  110000

2D
2E

M
N

2F
30

O
P

0  110001
0  110010
1  110011
0  110100

31
32

Q
R

33
34

S
T

1  110101
1  110110
0  110111
1  111010

35
36

U
V

37
38

W
X

0  111011
0  111000
1  111001
1  111100

39
3A

Y
Z

3B
3C

[
\

0  111101
0  111110
1  111111

3D
3E

]
^( field)

3F _

<ESC> M <No T1> <Status T1> <Data T1> <No T2> <Status T2> <Data
T2>  <No T3> <Status T3> <Data T3> <Checksum>

No T1:
Binary number of characters in track 1. The status byte is not included. 
If the track is empty, this byte is a binary ZERO.

Status T1:
Status byte of track 1. The ASCII characters '0' - '9' are used.
'0': no error, data of track 1 valid.
'5': no data in track 1.
'6': buffer overflow (more than 79 characters)
'7': no end character detected in track 1.
'8': parity error occured in track 1.
'9': LRC error occured in track 1.
In case of an error, the number of characters (parameter <No T1>) is set
to zero, and no data is transmitted. Code '5' means that this track does not
exist.

Data T1:
Data of track 1 converted to ASCII. The number of characters corresponds
to the parameter <No T1>.

No T2:
Binary number of characters in track 2. The status byte is not included. 
If the track is empty, this byte is a binary ZERO.

Status T2:
Status byte of track 2. The ASCII characters '0' - '9' are used.
'0': no error, data of track 2 valid.
'5': no data in track 2.
'6': buffer overflow (more than 40 characters)
'7': no end character detected in track 2.
'8': parity error occured in track 2.
'9': LRC error occured in track 2.
In case of an error, the number of characters (parameter <No T2>) is set
to zero, and no data is transmitted. Code '5' means that this track does not
exist.
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Data T2:
Data of track 3 converted to ASCII. The number of characters cor-
responds to the parameter <No T2>.
No T3:
Binary number of characters in track 3. The status byte is not inclu-
ded. 
If the track is empty, this byte is a binary ZERO.

Status T3:
Status byte of track 3. The ASCII characters '0' - '9' are used.
'0': no error, data of track 3 valid.
'5': no data in track 3.
'6': buffer overflow (more than 104 characters)
'7': no end character detected in track 3.
'8': parity error occured in track 3.
'9': LRC error occured in track 3.
In case of an error, the number of characters (parameter <No T3>)
is set to zero, and no data is transmitted. Code '5' means that this
track does not exist.

Data T3:
Data of track 3 converted to ASCII. The number of characters cor-
responds to the parameter <No T3>.

Checksum:
The checksum consists of 2 bytes:
<high checksum> <low checksum>
and represents the addition of all data (except for the 2 leading
bytes  <ESC> M).

NNNNuuuummmm eeeerrrr iiii cccc     CCCChhhhaaaarrrr aaaacccc tttt eeee rrrr     TTTT rrrr aaaacccckkkk     1111
P  3210
1  0000

equals
0

meaning

0  0001 
0  0010 
1  0011
0  0100 

1
2
3
4

1  0101
1  0110
0  0111
0  1000 

5
6
7
8

1  1001 
1  1010
0  1011 
1  1100 

9
: control
;
<

start sentinel
control

0  1101 
0  1110 
1  1111 

 = field seperator
control

 ? end sentinel

EEEECCCC    CCCCaaaarrrrdddd 
TTTTrrrraaaacccckkkk
2 
2 
2 
2 
3 

PPPPoooossssiiiittttiiiioooonnnn
1-3 

CCCCoooonnnntttteeeennnntttt
identification 672 

9-18 
21-22 

account number
year of expiration

23-24 
1-4 

month of expiration
identification (0159, EC card) 

3 
3 
3 
3 

5-12 
14-23 

bank identification code
account number

37-40 
41 

remaining amount that can be withdrawn
final digit of the year of the last withdrawal 

3 
3 
SSSS----CCCCaaaarrrrdddd 
TTTTrrrraaaacccckkkk

61-62 
63-64 

year of expiration
month of expiration

PPPPoooossssiiiittttiiiioooonnnn CCCCoooonnnntttteeeennnntttt
2 
3 
3 
CCCCrrrreeeeddddiiiitttt    CCCCaaaarrrrdddd

x 
1-4 

like EC card 
identification (0059, S-card) 

9-24 like EC card 

TTTTrrrraaaacccckkkk
1 
1 
1 

PPPPoooossssiiiittttiiiioooonnnn
2-17 

CCCCoooonnnntttteeeennnntttt
credit card number

19-44 
46-47 

last name of the card holder
year of expiration

1 
2 
2 
2 

48-49 
1-16 

month of expiration
credit card number

18-19 
20-21 

year of expiration
month of expiration
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11115555....4444    PPPPeeeerrrriiiipppphhhheeeerrrryyyy    ----    SSSSeeeeccccoooonnnndddd    SSSSeeeerrrriiiiaaaallll    IIIInnnntttteeeerrrrffffaaaacccceeee

11115555....4444....1111    TTTThhhheeee    AAAAUUUUXXXX    UUUUAAAARRRRTTTT

External peripheral devices with a low data output, such as a bar code scanner, can be connec-
ted to this serial interface.
The AUX UART interface can be equipped with an RS232, a 3.3 V, or a 4.5 TTL interface.

11115555....4444....2222    CCCCoooonnnnffffiiiigggguuuurrrraaaattttiiiioooonnnn    ooooffff    tttthhhheeee    UUUUAAAARRRRTTTT

<ESC> "Z" 00h < baud rate> <flag bytes>
(Configuration and meaning of the parameters correspond to the setting of the serial interface in
the NEC)
The default setting is 96, n, 8, 1

DDDDaaaattttaaaa    ffffrrrroooommmm    tttthhhheeee    hhhhoooosssstttt    ttttoooo    tttthhhheeee    eeeexxxxtttteeeerrrrnnnnaaaallll    ddddeeeevvvviiiicccceeee    ((((ffffoooorrrr    eeeexxxxaaaammmmpppplllleeee    bbbbaaaarrrr    ccccooooddddeeee    ssssccccaaaannnnnnnneeeerrrr))))

<ESC> "Z" <numberl><data><CsmHigh><CsmLow>

Data:             as described in the manual of the bar code reader 
- max. block size is 255 + 2 bytes checksum 
- the first byte represents the data length (without checksum / max. 0xff)

Since the data is secured with its own checksum, an additional checksum is unnecessary.

DDDDaaaattttaaaa    ffffrrrroooommmm    eeeexxxxtttteeeerrrrnnnnaaaallll    ddddeeeevvvviiiicccceeee    ((((ffffoooorrrr    eeeexxxxaaaammmmpppplllleeee    bbbbaaaarrrr    ccccooooddddeeee    rrrreeeeaaaaddddeeeerrrr))))    ttttoooo    tttthhhheeee    hhhhoooosssstttt

<ESC> "Z" <number><data><CsmHigh><CsmLow>

Data: see description above.


