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FRIENDLY GHOST LANGUAGE (FGL) is BOCA’s industry standard language which allows the user to print data, graphics, boxes and bar codes anywhere on the ticket in virtually any orientation.  Great care has been taken to make this language user friendly without sacrificing any of the features and flexibility required by both future and existing customers.  FGL has been structured in such a way to easily accommodate adding new functions in the future.  FGL41 is the latest version of the Friendly Ghost Language.  FGL21 is a subset of FGL41 which contains most of the same features.  Features unavailable in the FGL21 code will be identified as necessary throughout the programming guide.  For simplicity, all references to FGL41 should be interpreted as FGL41/21, except as noted.  We hope you enjoy your new Ghostwriter family printer.

The FGL41 language represents the latest enhancements to the FGL language.  FGL41 contains many new features (proportional fonts, HP soft font compatibility, software control of cut position, etc.) while retaining all of the commonly used FGL features.   Downloading of FGL Bitmapped fonts is no longer allowed in order to eliminate potential conflicts with some of the new FGL41 type features.
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READ THIS FIRST

Many people will have neither the time nor patience to read through this entire programming guide.  For those of you, we recommend that you skip to Appendix A and B of the manual.  Appendix A contains sample basic programs, while Appendix B quickly lists all of the Ghostwriter commands.  If you plan to use any special functions not covered in these examples, a quick look at the "command sequence" section and the applicable "supplement" section should provide you with the rest of the information you need.  The technically oriented are invited to read the whole manual.  The rest of you might find it more enjoyable to skip the "Theory of Operation" section and go straight to the "General" section.  In any case, please feel free to call us if you have any questions.

BRIEF THEORY OF OPERATION

In order to produce a ticket or label the Boca printer must first receive ticket data written in FGL.  All data transmitted to the printer is immediately placed in its 4k byte circular input buffer.  The printer uses this information to produce a ticket image.  The Ghostwriter uses two independent ticket buffers for storing the ticket image.  The data from the input circular buffer is processed and then loaded into one of the printer's two ticket buffers.  After the ticket data is fully processed, the printer begins printing that ticket and then starts processing the next ticket's data.  This processed data is then loaded into the second ticket buffer.  At this point, the two ticket buffers are full so no new information can be processed from the input buffer.  However, the printer can still receive more data at this point until it has reached its maximum limit of bytes loaded.  Once the ticket has finished printing, the printer can again start processing data.  It will start printing the second ticket buffer while inserting processed data into the first ticket buffer.  The above cycle will be repeated for each ticket.  This double buffered approach allows the computer system to derive the maximum ticket output from the printer.

In serial mode, the printer will go busy if it has more than 3000 characters stored in its circular input buffer.  This is for protection against systems that still send some data even after the printer goes busy.  In parallel mode, the printer will go busy if it has more than 4000 characters stored in its circular buffer.  (Note: the printer goes busy momentarily for each character sent during parallel transmission.)  Since the printer is constantly processing data from the input buffer, it will typically take a transmission of much more than 4000 characters to fill up the buffer.  In both parallel and serial mode, the printer will remain busy until it has reduced the number of stored characters below 2500.

In addition to the ready/busy function, the printer can transmit x-on/off and status when operating via its serial interface.  X-off (13H) is sent in conjunction with the printer going busy.  X-on (11H) is sent whenever the printer goes ready.  An ACK (06H) is sent following the successful printing of a ticket.  After the last ticket is printed, the printer will send an ACK followed by a 10H indicating an out of ticket condition.  A ticket jam will result in the transmission of a 18H (no ACK will be sent).

GENERAL INFORMATION

FGL has evolved over a period of many years.  During this time, the Ghostwriter has been used with many different logic boards (421487, FGL I - 421532, FGL II - 421570, FGL III - 421670, FGL IV - 421770, FGL40 – 422270, FGL41 - 422770).  Although the basic FGL language has remained constant, many of the new features found in this manual may not be available on certain individual printers.  Should you find that you are unable to access any of the features delineated in this manual, please feel free to consult the factory to verify whether or not this option is available in your printer. 

This manual has been written specifically for the newest FGL41 (422770) board.  This board features one of the fastest state-of-the-art 32 bit RISC microprocessors in the world, the Intel960.  This new board is an enhanced version of the FGL IV board and processes data about 50% faster.

The Ghostwriter prints on a variety of ticket and label sizes.  The standard widths are 2", 2.125", 2.5", 2.7", 3.25", 4" and 8".  Dot sizes of .00492" (203.2 dpi) and .00328" (304.9 dpi) are available.  For the sake of clarity, we will assume a standard ticket to be 2" wide by 5.5" long.  Additionally, we will refer to the above dot densities as 200 and 300 dpi.

TICKET/LABEL FORMATTING

A ticket can be thought of as a large dot matrix.  The printer can place a dot anywhere on the ticket according to set spacing requirements.  These spacing requirements are a function of the particular print head used on the printer.  The ticket is comprised of a series of dot rows and dot columns.  For a standard size (2" x 5.5", 200 dpi) ticket there are 384 dot rows and approximately 1050 dot columns.  Note, that the printer usually reserves a small margin around the perimeter of the ticket in which no printing can appear.  The starting position on each ticket is row 0, column 0 (0,0).  This is the left top-most corner of a ticket.  The end of the ticket (the bottom right-hand corner) is considered to be position row 383,column 1049 (383,1049).

The printer can print different size character sets depending on the font size sent to it.  The default font size is called font3 and produces characters 17 dots wide by 31 dots high positioned within a box 20 dots wide (approximately 10 character per inch) by 33 dots high. The box size can be changed by commands to the printer in order to produce different inter-character spacing.  Each character is top-left justified within the box depending on its rotation.  Each character can be rotated in any of the four directions.  Non-rotated (NR) characters are printed across the ticket from left to right.  Rotated right (RR) characters are printed down the ticket from top to bottom.  Rotated upside down (RU) characters are printed across the ticket from right to left (and build up from their starting points).  Rotated left (RL) characters are printed up the ticket from bottom to the top.  A character can be positioned to start anywhere on the ticket by sending a row/column command to the printer.  The next character will start where the previous character box ended unless a new row/column command is sent.  A return command will position the next character on the start of the next line keeping the same rotation from before (unless a new one is sent).  Therefore, if a return is sent while printing in a rotated right mode the next character is printed at the top of the ticket and one character line below (to the left of) the previous line.  A character line is equal to the box height of a character.  In the default mode (font3), a character line is 33 dot positions and a character column is 20 dot positions.

Please note that many software programs will automatically send a return characters based on some arbitrary criteria.  These automatic carriage returns should be suppressed.

The different types of command sequences that the printer will accept will be described later.  The ticket data is terminated by a FF (0CH) or <p> indicating that the full ticket has been received.  At this point, the Ghostwriter will print, cut and eject the ticket.  To print a ticket without cutting, send a 1DH in place of the FF.  For a complete list of print commands see the command section.  The printer will automatically clear its buffer after printing a ticket.

AUTOMATIC TICKET LENGTH CALCULATION

On power-up, the printer will automatically determine the length (in dot positions) of the ticket being used.  This feature allows different sized tickets to be used with the same printer and software.  On thermal printers, the ticket will advance past the print head and then return to the initial print position during this measurement.  On ribbon printers, a blank ticket will be cut and ejected.  This feature can be disabled as explained in the command sequence section.

The printer will allow the user to print data across the entire length of the ticket minus .142" (29 dot columns on a printer with a .005" dot print head).  With all ticket stocks, there is a slight variation in the distance between successive black marks which will result in a small variation in the calculated length of the ticket.  It is, therefore, recommended that the user avoid printing in the last two or three dot columns of the ticket to avoid the possibility of truncating the last column due to a variation in calculated ticket length.  (For reference, a 5.5" long ticket will contain about 1050 dot columns.)  

SPECIAL CONSIDERATIONS 

Most Ghostwriters require a minimum of three characters (blanks are acceptable) to be sent in the first line before accepting a CR character.  This is to protect the printer from processing false CR's which are sent by certain PC's.  The Ghostwriter also requires a minimum of three lines of data per ticket as a further error checking technique.  This restriction does not apply if a <p> command is used as the print command instead of the form feed character.

Certain printer commands allow the user to select rotated and/or expanded versions of a character set.  All modified characters will be top and left justified in their box according to their rotation.  For example, a rotated left character that starts at the bottom left-hand corner of the ticket will build up the ticket and to the right.  Expanded characters will build even further into rows and columns next to them.  Therefore, care must be taken not to start a character in a row or column that is occupied by another character.  For instance, if you expand a non-rotated 7x8 boxsize character by 2 it will occupy a space 16 dot positions down from its starting point and 14 spaces to the right.  Therefore, no character should be placed less than 16 dot rows below that character or closer than 14 positions to the right.  The printer will automatically do this if no overriding positioning commands are sent.  In other words, the Ghostwriter knows if it is printing an extra sized character and it will place the next character in the correct position so it will not be over-written.  This also holds true for return commands.  The printer will automatically position itself down enough lines depending on the size of the characters printed.  However, the printer only remembers the parameters set up for the previously printed character.  Therefore, if a sentence is printed across the ticket and it starts with normal characters and ends with double-sized characters, a return will position the next character below the beginning of the sentence as if it started with a double-sized character.  If this feature is not desired, skip the return character and send a row/column command to position the next character where desired. 

Note - Care must be used when using size modifiers and positioning commands.  In most instances, the printer will ignore all data sent outside the ticket boundaries as well as any data sent following an illegal positioning command.  In the latter case, the printer will normally ignore all remaining data until a valid command is sent.  However, in certain cases, the illegal data may end up being printed on either this or the following ticket.  Always check what is being sent to the printer if unexpected results occur.

Printer Default Settings

· Font type - Font3 (17x31 dot matrix)

· Character box size - 20x33 dot matrix

· Starting point - row 0,column 0

· Height - normal (1)

· Width - normal (1)

· Rotation - No rotation (NR)

· Ticket length - automatically calculated

· Printing length - equal to ticket length

· Bar code size - 4 units (32 dots)

· Dot row offset - 1 unit (8 rows)

These settings can be changed at any time (and in any combination) before printing a character or string of characters.  However, once changed, they will remain in effect until changed with a new command.  The printer will also return to the default settings for the start of a new ticket.  Once a print command is sent, the printer reverts back to the default settings so each new ticket must repeat any special command settings - they will not be retained from the previous ticket.

INVERTED CHARACTERS

The Ghostwriter will print an inverted version of any character sent provided that the proper modifier has been sent. An EI (enable inversion) command turns on the inverted mode.  All subsequent data (except bar codes) will be inverted until a DI (disable inversion) command is sent.  An inverted character is simply a negative image of the original.  Caution should be exercised in using these modifiers because the whole ticket could be blackened if the DI modifier is forgotten. In inverted mode, the printer will automatically add a black border around the character to improve its readability.  Therefore, an inverted character is actually slightly larger than a normal character.  This must be remembered when positioning characters beneath inverted characters with row/column commands.  It is recommended that a new row/column command be sent for the line following an inverted one.  If one is not sent, then the lines may be closer together than expected because of the increased size of the inverted characters.  (This feature is not presently available with soft fonts.)

BAR CODES 

Code 39, Interleaved 2of5, EAN13, EAN8, UPC, USS-Codabar,  Code 128 and Softstrip can be printed via the appropriate select codes.  All can be printed in either ladder or picket fence orientations.  Ladder bar codes are printed along the width of the ticket and picket fence bar codes are printed along the length of the ticket.  Ladder bar codes can be printed top to bottom (RR) or bottom to top (RL).  Picket fence bar codes can be printed left to right (NR) or right to left (RU). 

All bar codes should be selected by specifying the starting address, bar code size, orientation and type of bar code.  Most bar codes are built using bars 8 dots high and 1 dot wide.  This is the minimum size of a bar (called a unit dimension).  The height of the bar can be changed in units of 8 using the bar code size command.  Therefore, the number used to select the bar code size represents the number of 8 dot high bars to be used to construct the bar code.  (A bar code size of three translates to a 24 dot high bar code.)

All bar codes can be expanded from their normal bar width of one dot by using the expanded (X) command.  The expanded command allows you to double, triple, etc., the length of the bar code.  It does not affect the height (size) of the bar code.  Normally, on a 200 dpi head you should at least use the <X2> command, <X3> for 300 dpi.

There are two types of bar code select commands.  Using uppercase letters to select a bar code type will allow you to print bar codes in only two rotations, top to bottom and left to right.  This command is to keep the software downward compatible with older FGL printers.  A new type of command using lowercase letters to select bar code type has been added to the FGL41 language.  This command allows the rotation commands to be used to rotate bar codes in all four directions.

A human readable interpretation line can also be selected by sending a BI (bar code interpretation) command.  Please note that the bar codes will be printed the same way as characters are.  This means that non-rotated picket fence bar codes will expand down and to the right from the initial starting position (with the interpretation below - if selected).  Rotated-upside down picket fence bar codes expand in the opposite direction.  Rotated-right ladder bar codes are printed down and to the left of the starting point (with the interpretation below - if selected).  Rotated-left ladder bar codes expand in the opposite direction.  Care must be taken to start the bar codes at a position that will allow them to be printed fully.  For example, a rotated-right ladder bar code with a size of 5 will be 40 dots wide.  The  interpretation, if printed, will take up another 10 dots (2 dots of space + 8 dots of character height.  Therefore, the bar code will need at least 50 dot columns to be printed so it should be started somewhere past column 50.  Please read the appropriate bar code data supplement before using any of the bar codes. 

GRAPHICS

Using Graphics mode, you can individually turn on or off any dot on a ticket.  In this manner, you can create your own images, shapes or logos.  A Graphic character is made up of one byte of data.  Graphic characters can be positioned like normal characters with row, column commands.  The first Graphics character will be printed at the row/column position selected.  Each succeeding Graphics character will be printed in the next dot column.  Following transmission of the graphics select command <G> or <G#>, the user is to send the printer bytes of dot data for each column of data to be printed.  Each byte will represent one column of 8 dots (the MSB being the top dot) with the leftmost column being transmitted first.  A one will print as a black dot and a zero will be a blank dot.  If the command <G> is sent without a number, the bytes must be transmitted in multiples of seven.  If the <G#> command is used, then the number of bytes sent over is equal to #.  In either case, the graphics mode must be re-selected after each group of bytes is sent over.  If not, the Ghostwriter will be unable to distinguish the graphics bytes from command sequences.

NOTE: The interface must be configured for eight bit data in order to use dot addressable graphics.

Some computers can not send the full range of 8 bit data (0-255) that is needed to fully describe all possible graphics characters.  Therefore, the printer is capable of receiving the dot data bytes not just as straight decimal interpretations of each column but also as ASCII characters.  For example, a column which has every other dot on 01010101 (55H) would have a straight decimal value of 85.  Therefore, to print this column in normal graphics mode, a byte with a value of 85 would be sent to the printer.  In Basic this could be done with a print chr$(85) statement.  However, in ASCII graphics mode the byte is split into 2 ASCII bytes representing the hex value of the data.  In the above case, the 85 decimal byte is equal to 55H so it is sent as two bytes of ASCII 5's.  In Basic this could be done with a simple print "55" command.  The ASCII graphics mode is distinguished from the normal mode by using a small g instead of a capital one.  There is no default byte count of 7 for ASCII graphics - the command must contain the number of bytes to follow <g#>.  See the command and logo supplement sections for further clarification.

DOWNLOADABLE FONTS AND LOGOS

Downloaded data is saved in either flash or ram depending on the printer’s default configuration.  FGL41 printers are factory set to default to flash; FGL21 to ram.  See the font and logo supplements for programming information.  The process of saving the downloaded data into the flash memory may take several seconds. While saving the data to flash memory, the printer will go busy to prevent further data processing until the operation has finished.  Data that has been saved to flash memory will not be lost when the printer is turned off.  Logos sent to the printer are stored sequentially.

Customers must keep track of the data sent to the printer in order to prevent overloading of the download space (128k in FGL41).  The printer will send the amount of free bytes remaining in the download space in response to an <S7> command.  Note: to receive this status you must have a serial printer.  You can reuse the download space with the ESC c command.  This command will cause the printer to reset all of its download pointers so that all new information is stored at the beginning of the download area.  See the command and logo supplement sections for further clarification.  All logos can be manipulated (height/width, scaling, rotation) like any standard FGL font.  Soft font data can be rotated and multiplied up to a maximum of 4.  Scaling is not yet available for soft fonts.

Logos can be sent to the printer in one of two formats - FGL image or PCX.  Customers can either write their own software to generate the FGL format or use a BOCA IMAGE program to convert uncompressed TIFF files to FGL graphics for downloading to the printer.  Contact Boca if you wish to purchase this software package.  PCX files, preceded with a few simple commands, can be sent as is to the printer.  See both the applicable supplements for further details.

DIAGNOSTIC MODE

The printer can be put in a diagnostic mode when there appears to be a problem communicating with it.  In this mode, the printer simply stores all the data it receives and prints it out as is on a ticket.  It does not process the data as ticket information.  See the diagnostic mode supplement for further details.

PAPER MODE

Paper mode is primarily used for internal printer testing.  As a result, there are a number of features that do not operate exactly as a standard BOCA printer.  In normal operation, the printer will immediately start printing tickets if new tickets are re-loaded.  In paper mode, if the printer runs out of tickets it will be unable to print new tickets until the test button is depressed to signal the printer that the tickets are loaded.  However, this is not true if the purge printer <PP> command has been sent.

INTERFACE SPECIFICATION

Pinouts and interface types vary among customers.  A summary of basic interface types is provided on a separate page.

ENHANCED FEATURES

· Ability to accept downloaded Soft fonts.

· Ability to delete individual fonts or logos.

· 1M  bytes of Ram (FGL21)

· 2M  bytes of RAM (FGL41)

· 2 MB expansion Flash memory. (FGL41 option)

COMMAND BUFFERING 

All FGL commands are now buffered in the printer and therefore processed in the order they were sent.  This leads to improved performance of the printer.  Older FGL printers would buffer some commands while processing others immediately as they were received (like status or downloading commands).   Therefore,  some commands will behave differently on an FGL41 printer (like status commands) than they did on the older FGL versions.
DUAL PRINTER

Some customers require different length or width tickets to be printed depending on the application.  The FGL41 board can be used to drive two print heads.  A Dual printer is available, using this board, that can print tickets on two different paper paths.  As an example, you could use one path for tickets and the other one for receipts.  Many different combinations of print heads are available.  See the dual printer supplement for further details.

TEST BUTTON RELOAD/RESET

In the past, a paper jam or unsuccessful ticket load would stop the printer from operating.  The user would have to reset the printer in order to resume printing.  Any tickets in the printer's buffer prior to recycling power would be lost.  Now, simply by holding in the test button, the printer will try and reload tickets.  If the printer can successfully reload, it will print any remaining tickets in its buffer.  This is a useful feature for operators who had trouble loading the tickets in the required amount of time.  The operator can also manually load the ticket under the print head and then push the test button to allow the printer to properly load the ticket.

2S PRINTER

Ghostwriter are available in a two sided printing configuration.  Please see the 2S supplement for details.

COMMAND SEQUENCES

The Ghostwriter accepts a wide variety of commands to control the printing of characters.  A command sequence performs a unique function and many different sequences can be sent for each string to be printed.  A command is distinguished from text by the < > characters.  A < is used as a front marker for a command sequence and the > is used for an end marker.  Any data sent between these markers is interpreted as command data.  The data to be printed on the ticket is sent with no markers.

Every command sequence must be bracketed with the < > characters.  If more than one command is sent in a line, the front marker of the second command is sent immediately after the end marker of the first sequence.  Note that there is no delimiter between commands (ex. <HW2,2><RC10,30>).  Usually, commands can be sent in any order.  The text to be printed then comes right after the end of the last command end marker.  The printer expects all the data it receives to be sent as ASCII characters.  Below is a list of all the command sequences, a code example and how they are used.  It is important to use the command character letters as indicated below.  Lower case and upper case letters are not equivalent and cannot be interchanged.  The following is a complete list of FGL41 commands.  Please note that not all of these commands will be available in all firmware versions.

Most lowercase commands are permanently stored in Flash memory.

ROW/COLUMN COMMAND - <RC10,330> 

This command positions the character at the row (R) and column (C) sent.  There must be a comma sent between the row and column values.  In the above example, the row is 10 and the column 330.  The character will start there and build according to its rotation.  NOTE: The values are ASCII characters.  This means that the 10 is sent as an ASCII 1 followed by an ASCII 0 not as a byte with a value of 10.

ROTATION COMMAND 

This command sets the rotation mode for all the following text until a new direction is sent.  Facing in the direction of rotation, all characters build down and to the right of their starting points.


<NR> No rotation




<RR> Rotate right (+90)




<RU> Rotate upside down (+180)




<RL> Rotate left (+270 or - 90)

HEIGHT/WIDTH COMMAND - <HW2,3>

This command sets up the height and width of the character.  In the above example, the height will be 2 and the width 3.  This means that for a 7x8 dot size character it will be 21 dots wide and 16 dots high.  Characters are limited in their expansion only by the size of the ticket.  Be careful not to build characters into the ones below them.  Once the height and width have been changed from normal, you must send a <HW1,1> to return to normal size.  NOTE: HW is capped at a maximum of 4 when using soft fonts.

FONT SIZE COMMAND

<F1>
Font1 characters (5x7)

<F2>
Font2 characters (8x16)

<F3>
OCRB (17x31)

<F4>
OCRA (5x9)

<F6>
large OCRB (30x52)

<F7>
OCRA (15x29)

<F8>
Courier (20x40)(20x33)

<F9>
small OCRB (13x20)

<F10>
Prestige (25x41)

<F11>
Script (25x49)

<F12>
Orator (46x91)

<F13>
Courier (20x40)(20x42)

This command sets the font size of the characters to be printed.  The printer defaults to the font3 size on 200 dpi printers.  Alternate font sizes will be available on certain models.  See the font size supplement for actual font size samples and further information.  

BOXSIZE COMMAND - <BS21,34>

This command changes the box size to the values sent.  The first value is the box width and the second is the box height.  The character printed sits in this box.  The font3 box size is 20x33 so in this example the character will sit in a box that is one dot higher (34) and one dot wider (21) than normal.  This means that there will be an extra dot space between characters and between lines of characters.  This command is used to get compressed or expanded spacing of characters.  Note: when printing in inverted mode, the entire boxsize will be printed in the negative image.  If a character only takes up a small fraction of the boxsize, it will have a large black border around it.  This border can be trimmed by sending a boxsize that is smaller than the font size!

CLEAR BUFFER COMMAND - <CB> 

This command will clear the ticket buffer and be sent before any other commands.  In most instances, this command is not needed as the printer clears itself automatically.  The <CB> command restores all font definitions back to their normal states.  This command should be avoided as it degrades printer throughput.

GRAPHICS COMMAND - <G>byte1,byte2,byte3,byte4,byte5,byte6,byte7 or 
<G#>byte1,byte2...byte#

This command can be sent with or without a number.  The number tells the printer how many graphics bytes are coming next.  If no number is sent, the printer uses the default value of 7.  Therefore, exactly 7 graphics bytes must follow a command of just <G>.  The bytes are sent one after the other without any intervening commas!  See the logo supplement figure and sample basic programs at the end of the manual for further clarification.

ASCII GRAPHICS COMMAND - <g#>ASCII high byte1,ASCII low byte1 ...    byte#

This command uses ASCII characters instead of straight decimal representations of the data.  For example, a byte value of 3F hex would be sent as an ASCII byte of 3 (33H) and an ASCII byte of F (46H).  This command should only be used with computers that cannot send non-ASCII characters to the printer as the number of bytes sent in ASCII graphics mode is twice that sent in normal mode.  (Please note that the # following the small g command must be an even number equal to all the following bytes.) Use the logo supplement figure and downloading in ASCII format section for further clarification.

BAR CODE INTERPRETATION COMMAND - <BI>

This command will cause the bar code interpretation (human readable code) to be printed underneath the bar code.  The <BI> command is only active for the bar code immediately following it.  The interpretation is printed in font1 and is automatically adjusted depending on the size of the bar code.  The different bar code command sequences are listed under the particular bar code supplement desired.

BAR CODE SELECT COMMAND - <AB#>string or <aB#>string 

Old style - rotation commands have no effect on bar codes.



 
A= U (for upc and ean8)




A= E (for ean-13)




A= N (for three of nine)




A= F (for interleaved two of five)




A= C (for uss-codabar)




A= O (for code 128)

New style - rotation commands affect the bar codes.




a= u (for upc and ean8)




a= e (for ean-13)




a= n (for three of nine)




a= f (for interleaved two of five)




a= c (for uss-codabar)




a= o (for code 128)




a= s (for softstrip)




B= P (for picket-fence)




B= L (for ladder )




# and string vary as detailed below

The above example is a symbolic representation of a bar code select command.  The letter A represents the type of bar code selected.  The letter B represents the orientation of the bar code (either picket fence or ladder).  The # represents the size (in units) of the bar code.  This is an optional parameter and if it is not sent then the default size of 4 will be used.  Each unit represents an 8 dot high bar so a default bar code will be 32 dots high.  Bar codes can only be rotated in specific directions - <NR> and <RU> for picket fence; <RR> and <RL> for ladder bar codes.  Refer to the particular bar code supplement selected in order to find the exact commands and strings needed for bar code printing.

BAR CODE EXPANDED COMMAND - <X2>

This command allows you to expand the width of a bar code bar (normally based on a one dot unit).  The number following the X will be the new dot unit bar size.  In the above example, the new width of a bar is 2 dots.  This will double the length of the bar code.  An <X3> command would triple the bar code length.  Normally, a setting of 2 dot wide bars is all that is needed for clear, readable bar codes.

Note: 9 (nine) is the largest expansion number allowed.

BAR CODE RATIO ADJUST COMMAND 

<AXB#>string or <aXB#>string ,  future commands: <AYB#>string or <aYB#>string 




A= N (for three of nine)




A= F (for interleaved two of five)




a= n (for three of nine)




a= f (for interleaved two of five)

All bar codes naturally default to a 2:1 ratio between wide and narrow spaces.  However, certain bar codes (I2of5, 3of9) can be printed in a 3:1 (5:2) wide to narrow ratio.  This is accomplished by adding an X (Y) to the normal command structure as shown above.  For example, to print a 3:1 (5:2) ratio ladder 3of9 bar code you would use a <NXL> (<NYL>) string command.  Do not use the X (Y) with bar codes that can't be printed in that format!

NOTE: The 5:2 ratio has not yet been implemented and will not be available until sometime in the future.

PRINTING LENGTH COMMAND - <PL#>

This command allows the user to control the length of a printed ticket.  On power-up, the printer calculates the length of the ticket.  It then sets the printing length equal to this value.  Therefore, a standard ticket is usually printed to about 1050 columns.  To reduce the printable area on the ticket, use a number smaller than the actual length of the ticket.  The printing length may not exceed the actual ticket length.  If a <PL> command is sent that is too big, the printer will set it equal to the ticket length.  Please note that the first column always starts on the far left-hand side of the ticket.  Using this command to reduce the print length, will generally cause the print time to be slightly faster as the printer will not have to reverse as much on the first ticket.  This command is not used very often.

PERMANENT PRINTING LENGTH COMMAND - <pl#>

This command will cause the printer to permanently store the printing length value in the flash.  The # sent is equal to the number of dot column positions you want to print.  If no number is sent, the printing length determined during initialization will be stored.  Once a value has been stored, the ticket measuring function of the printer, after poweron, is disabled.  This is a handy feature when using label stock where the motion of the ticket out and back during initialization can peel off the label.  By having the label printing size permanently stored, there is no reason to measure the label.

PERMANENT TICKET LENGTH COMMAND - <tl#>

This command should only be used if the ticket length is greater than the printing.  This command will cause the printer to permanently store the ticket length value in the Flash.  The # sent is equal to the dot column size of the ticket.  If no number is sent, the ticket length determined during initialization will be stored.  Once a value has been stored, the ticket measuring function of the printer, after poweron, is disabled.

Normally, the ticket length and the printing length are the same.  However, when using short (under 1.5") die cut labels it is often desirable to have the print length smaller than the ticket length.  Label stocks usually have a clear (non-printing) area between labels so that the ticket (label) size is larger than the printing size.  In this case, the length of the gap between labels is typically used as the difference between the print length and the ticket length.  Please note that the <tl#> command must be sent before <pl#> command.

DELETE PERMANENT LENGTH COMMAND - <dpl>

This command re-enables the automatic ticket measuring function of the printer after poweron.  This command is used when you want to delete the <pl#> or <tl#> command.  This command clears the printing length and ticket length values from the Flash memory and re-enables the automatic ticket measuring function.

REPEAT COMMAND - <RE#>  

The REPEAT command allows the user to print multiple copies without retransmitting the ticket.  The number used in the repeat command represents the number of tickets to be printed in addition to the first ticket.  The repeat command can be sent anywhere in the data stream prior to the print command.

TRANSPARENT MODE ON COMMAND - <t>

All data sent after receipt of this command will be transmitted out of the CRT #1 port without being processed by the printer.  This mode will continue until receipt of the transparent mode off <n> command.

See the host to printer communication supplement for further details.

TRANSPARENT MODE OFF COMMAND - <n>

This command terminates the printer's transparent mode and returns it to normal operation.  NOTE:  Transparent mode remains active until receipt of the full command string.  In other words, the command string <n> will be transmitted over the CRT #1 port.  See the host to printer communication supplement for further details.

STATUS COMMANDS

The status enabled function must be set to activate these commands.  

NOTE:  Because of the new command buffering structure, the printer will no longer respond to status commands immediately.  The printer must first process all of the data received prior to the status command.  In other words, there is a potential response delay of a few seconds if the status request is received in the middle of printing a ticket.  If the status request is sent by itself, the response will still be immediate. 

STATUS REQUEST - <S1>  

The printer will respond with a one byte status message following the receipt of this command. 

PROM TYPE AND TICKET COUNT STATUS REQUEST - <S2>


The printer will respond with a seven digit ticket count followed by the software level of the printer.  A typical response will be as indicated below:



0004616 PROM = FGL41B9

DELAYED STATUS REQUEST (end of ticket run status) - <S3>  or <s3>

Normally, the printer sends an ack (6) status byte after successfully printing a ticket.  Some customers may prefer to receive this ack only after the last ticket in a run is printed.  This command will perform that function.  It can be sent on the first ticket or every ticket of a run.  When the printer is finished with the last ticket, it will issue the acknowledgment.  Note: This command remains in effect only for a run of tickets.  It must be re-sent with the start of a new run if you desire this status.

NO STATUS - <S5> or <s5>

This feature disables the transmission of all status information, except for x-on/off information.  This command remains in effect until poweroff.

ASCII STATUS - <S6> or <s6>

This feature is for customers whose systems can't handle non-ASCII characters or do not pass on the xon/xoff values.  All status information, including the xon/xoff, will have 30h added to them to convert them to an ASCII value.  (Values over 30H are unaffected by this command.)  This command remains in effect until poweroff.

DOWNLOAD SPACE AVAILABLE STATUS - <S7>

This feature enables the user to find out how many free bytes are left in the download memory area of the printer.  Usually, there are 128k bytes of space available.  After downloading some data to the printer, you can use this command to determine how much space is left.  This status is sent as an 8 digit hexadecimal count.  For example, if 100k bytes are available the count will be 00019000.   

PARTIAL ASCII STATUS - <S8> or <s8>

This feature is for customers whose systems can't handle non-ASCII characters but need valid xon/xoff values.  All status information, except for a valid xon/xoff, will have 30h added to them to convert them to an ASCII value.  This command remains in effect until poweroff.  Note: xon/xoff status sent in response to an <S1> command will have the 30H added but xon/xoff sent for handshaking will not. (Values over 30H are unaffected by this command.)

CLEAR PERMANENT STATUS COMMANDS - <cs>

This command clears all permanent status commands from the Flash memory.

PRINT DOWNLOADABLE FONT COMMAND - <SF#>

Use this font command to specify the desired font.  See “downloading  Font supplement”  for further details.

PRINT DOWNLOADABLE LOGO COMMAND - <LD#>

This command causes the Ghostwriter to print one of its customer downloaded logos on the ticket.  This command is explained in greater detail in the logo supplement.  (NOTE: This command must be preceded by a starting point, <SP#,#>, command.)

PRINT RESIDENT LOGO COMMAND - <LO#>

This command causes the Ghostwriter to print any one of its factory pre-loaded logos on the ticket.  This command is explained in greater detail in the logo supplement.  (NOTE: This command must be preceded by a starting point, <SP#,#>, command.)

STARTING POINT COMMAND - <SP#,#>

This command is used only when printing logos.  It is used to assign the starting location of the logo in the same way that the <RC#,#> command is used to assign the starting position of normal alphanumeric characters.

DRAW BOX COMMAND - <BXr,c>

This command tells the printer to draw a box "r" dot rows tall and "c" dot columns wide.  We recommend that a row/column command is used immediately following this command to prevent any confusion regarding the location of the cursor following this command.

DRAW VERTICAL LINE COMMAND - <VXr>

This command draws a vertical line (one dot wide) "r" dots long.  We recommend that a row/column command is used immediately following this command to prevent any confusion regarding the location of the cursor following this command.

DRAW HORIZONTAL LINE COMMAND - <HXc>

This command draws a horizontal line (one dot wide) "c" dots long.  We recommend that a row/column command is used immediately following this command to prevent any confusion regarding the location of the cursor following this command.

LINE THICKNESS COMMAND - <LT#>

This command is used in conjunction with the line and box drawing commands.  It allows the user to change the thickness of the lines being drawn from their normal default thickness of one dot.  The # in the command represents the number of dots in the thickness of the line.  This command must be sent immediately preceding the line or box command it is to work with.  All lines revert back to the default size of one after being drawn.  Therefore, if you want to draw several boxes with different line thicknesses you must send a separate line thickness command before each box drawing command.  The following sequence <LT4><BX10,10> would produce a box 10 dots long by 10 dots wide with a line thickness of 4 dots.  Note that the thickness of a box grows towards the center of the box. A vertical line grows towards the right and a horizontal line grows towards the bottom of a ticket.  The only restriction on the thickness of a box drawing line is that it may not be more than 1/2 the size of smallest box dimension.  For example, a 10 x 15 box can have a maximum line thickness of 5 (note: this would produce a solid black box). 

PRINT TICKET COUNT COMMAND - <PC>

The printer keeps track of each ticket that it prints.  This seven digit number is kept in the printer as a ticket count.  Up to two ticket counts (both the same count) can be printed in any font size, in any rotation, anywhere on the ticket.  To have this number printed on the ticket, you must send the printer a <PC> command.  This command can be placed anywhere in the ticket data.  However, it will use the location of the ticket pointer when the command is sent in determining where to place the count.  Therefore, it is recommended to send a normal row/column command before the <PC> command.  The reason for being able to print two counts is to print a count on the main ticket and the same count on a stub.  To change the count, see the load ticket count instruction below.  Note that the height/width command has no effect with this command and that only two counts can be printed per ticket.  A separate <PC> command must be sent for each count you want printed.  For example, to print two rotated-right font3 counts, 100 columns apart, you might send the following:


<F3><RR><RC10,100><PC>


<F3><RR><RC10,200><PC>

LOAD TICKET COUNT COMMAND - <TC1234567>

This command allows the user to preload the printer's seven digit ticket count.  It must contain all seven digits - a count of 5 would be sent as <TC0000005>.  This number will be the count for the ticket presently being sent.  The next ticket will be one higher.  When using this command with a repeat command and a print count command you can print many tickets at full speed with the only difference being the ticket count.

ENABLE INVERTED PRINT MODE COMMAND - <EI>

This command enables inverted print mode (white on black printing).  (Presently unavailable with soft fonts.)

DISABLE INVERTED PRINT MODE COMMAND - <DI>

This command disables inverted print mode.

CRT MESSAGES ENABLE COMMAND - <ME>

The printer sends a status byte to the cpu when it runs out of tickets, when it receives illegal data, when there is a jam or a problem with the ribbon.  If the printer receives a <ME> command, it will send an ASCII message to the crt port as well as the normal cpu status byte.  In this way, an operator will see the message 'OUT OF TICKETS' on the screen when it occurs.  Only the above mentioned conditions will be reported.  Once enabled this command remains in effect until it is disabled (see below).

CRT MESSAGES DISABLED COMMAND - <MD>

This is the normal default condition of the printer.  This command is used to disable the function of the <ME> command mentioned above.

MULTIPLE TICKET MODE DISABLED - <md>

During normal (multiple ticket mode) operation, the printer will stop for several hundred milliseconds within each ticket to allow the cutter to cycle.  This break in the print cycle causes a small (under .005") gap in the printout.  Under normal circumstances, this gap is barely detectable and of little consequence.  However, the gap would make it difficult to read a bar code printed across this area (approximately one inch from the right edge of the ticket).  This problem can be avoided by placing the printer into single ticket mode.  Sending the <md> command causes the printer to treat each ticket like a single ticket, even in a multiple run.  Single ticket mode adds approximately 2 inches of paper feed time (about .5 seconds) to each ticket.  This command will be stored in flash and will remain in effect until an <me> is sent.

MULTIPLE TICKET MODE ENABLED - <me>

This is the normal default condition of the printer (see above).  This command will be stored in flash and will remain in effect until an <md> is sent.

DIAGNOSTIC MODE COMMAND - <DM>

The printer can be put in diagnostic mode by sending a <DM> command.  For an explanation of diagnostic mode, see the diagnostic supplement.  This command remains in effect until power off.

PURGE PRINTER OF REMAINING TICKETS COMMAND - <PP>

Normally, when the printer runs out of tickets, it will save whatever ticket data it has not yet printed.  Then, when new stock has been loaded, it will continue where it left off.  However, if this command has been sent to the printer, it will not print the remaining tickets. In this mode, when the printer runs out of tickets it will purge all remaining ticket information.  It will also reset the ticket count to zero.  Therefore, in this mode, the printer acts as if it has been reset after running out of tickets.  This command should be sent at the beginning of the day and not after the printer has run out of tickets.  This command remains in effect until poweroff.

PARKING TICKET COMMAND - <PT> or <pt>

In normal operation, the ticket sits at the cut position while idle (approximately one inch beyond the print head). With thick (.010") ticket stock, this can cause a bend in the ticket stock.  In order to avoid this situation, a special command has been created to reverse the ticket to the print position after the last ticket in a group has been printed.  This command remains active until power is turned off.

DELETE PARKING TICKET COMMAND - <dpt>

This command is used to delete the permanent parking ticket command <pt> and return the printer to the normal mode of operation.

SINGLE BUFFER MODE COMMAND - <sb>

Normally, the FGL41 printer will accept as many tickets as it can until it determines that its 4k input buffer is full.  At that point, the printer will go busy until it has processed some of the characters and thus has room for more data.  In many applications, the printer does not go busy at all as its buffer never gets full.  This is advantageous in most applications.  However, some of our customers designed their software around the busy architecture of the old FGL2 printer.  The older printer would go busy after each print command it received (a single ticket buffer was full) and then go ready when it started printing.

For customers who require the FGL2 busy protocol, an FGL41 printer can be configured to act like an FGL2 printer by sending it an <sb> command.  Caution must be exercised when using the FGL2 single buffer mode because no buffer overflow check is performed on its 4k input buffer.  The printer only goes busy after a print command, not when its buffer is full.  When sending very large data files to the printer you must be careful not to overflow the buffer.  The potential for buffer overflow is more probable with parallel interfaces due to their high data transmission speeds.  Note: Because of command buffering in the FGL41 printer this command does not work exactly as before.  The printer now goes busy when it processes the print command not when it receives the print command (the old way).  This means the FGL41 printer will go busy a few miliseconds later than previous printers in this mode.  This command is generally not recommended for use.

This command will be stored in flash and will remain in effect until an <mb> is sent.

MULTIPLE BUFFER MODE COMMAND - <mb>

This is the normal FGL41 default condition of the printer (see above).  This command will be stored in flash and will remain in effect until an <sb> is sent.

EXPANDED CHARACTER MODE ENABLE COMMAND - <xe>

The BOCA printer normally prints ASCII characters from character 32 (a space) to character 127 (~).  Except for certain fonts, character values over 127 will produce unexpected results.  Some fonts (like font13) can print character values over 127.  In other fonts, certain values over 127 are transposed to produce our special character set (see the special character set page).  Some customers have requested the ability to not have this transposing done on values greater than 127.  This command disables that function and gives the customer the ability to print all values over 127 provided that they have modified the font data to have valid bitmaps for those values.  This command should only be used by customers that are modifying the font data with their own bitmaps.  This command will be stored in flash, if present, and will remain in effect until disabled.

EXPANDED CHARACTER MODE DISABLE COMMAND - <xd>

This is the normal default condition of the printer.  This command is used to disable the function of the <xe> command mentioned above.  This command will be stored in flash, if present, and will remain in effect until a <xe> is issued.

TRANSLATION TABLE COMMAND - <TT#> or <tt#>

See the downloading font supplement for further details.
TEST BUTTON DISABLED COMMAND - <td>

Some customers have to keep a very tight inventory of their ticket stock and therefore they do not want anyone printing test tickets.  The <td> command disables the test button on the printer.  This command will be stored in flash, if present, and will remain in effect until re-enabled by the <te> command.

TEST BUTTON ENABLED COMMAND - <te>

This is the normal default condition of the printer.  This command is used to enable the function of the <td> command mentioned above.  This command will be stored in flash if present and will remain in effect until disabled.

PCX FILE BEING SENT COMMAND - <pcx> [not avaible on FGL21]

This command notifies the printer that a PCX image file is being sent to the printer.  This command must be sent as part of a command sequence like <SP#,#><pcx><G#>pcx bytes.  See the PCX supplement for further details.

PRINT ON TICKET PATH #1 - <P1>

See the dual printer supplement for further details.

PRINT ON TICKET PATH #2 - <P2>

See the dual printer supplement for further details.

DUAL PRINTER MODE - <pb>

See the dual printer supplement for further details
SINGLE SUPPLY MODE - <pb1>

See the dual printer supplement for further details.

DUAL SUPPLY MODE - <pb2>

See the dual printer supplement for further details
CASH DRAW A COMMAND - <DA>

This command generates a 50 ms pulse to open the A cash draw.  When using this command don't use the old 1CH cash draw command.

CASH DRAW B COMMAND - <DB>

Certain printers are configured with two cash draws, side A and B.  This command generates a 50 ms pulse to open the B cash draw.  When using this command don't use the old 1CH cash draw command.

ENABLE TEST TICKET ACKNOWLEDGE COMMAND - <ta>

Normally, no acknowledgment is sent when a test ticket is printed.  For customers preferring to keep track of each test ticket printed, an ack character (5) will be sent if this function is enabled by the <ta> command.  This command will be stored in flash if present and will remain in effect until disabled by the <dta> command below.

DISABLE TEST TICKET ACKNOWLEDGE COMMAND - <dta>

This command returns the printer to the normal test ticket mode in which no ack character is sent.

SCALE DOWN COMMAND - <SD#> [not available on FGL21]

An FGL fonts may be scaled down to a fraction of its original size.  The font will be divided by the # indicated in the scale down command.  This command may be used in combination with the <HW#,#> command to create fractional multiples of font sizes.   (e.g. - To scale a font to 2/3 its original size, send <HW2,2><SD3>.)  NOTE: The height/width command should be sent before the scaling command.  (Presently unavailable with soft fonts.)

SHADE PATTERN IN BACKGROUND - <PAB> [not available on FGL21]

See the shading pattern supplement for further details.

SHADE PATTERN IN FOREGROUND - <PAF> [not available on FGL21]

See the shading pattern supplement for further details.

SHADE PATTERN # - <PA#> [not available on FGL21]

See the shading pattern supplement for further details.

ENABLE SHADING - <ES> [not available on FGL21]

See the shading pattern supplement for further details.

DISABLE SHADING - <DS> [not available on FGL21]

See the shading pattern supplement for further details.
PRINT INTENSITY - <lve#>

This command adjusts the print intensity at a given speed setting.  <lve0> is the default setting.  The # value may range from –5 to +5.  Positive #’s increase the print intensity, while negative numbers decrease the intensity.  Please note than feature is intended to fine tune the intensity and not to compensate for inferior and/or inappropriate ticket stock.  Excessive manipulation of the print intensity via this command will result in greatly decreased head life.  When using this command with a dual printer, <lve#> will adjust the print intensity on the active path.  It is, therefore, recommended that the path command be sent immediately prior to the <lve#> command to guarantee that the proper path intensity is selected.

FILE  COMMANDS 

FILE ID COMMAND - <ID#> 

See the downloading file supplement for further details

PERMANENT FILE COMMAND - <PF> [not available on FGL21]

See the downloading file supplement for further details

TEMPORARY FILE COMMAND - <TF> 

See the downloading file supplement for further details
DELETE FILE COMMAND - <DF#>

See the downloading file supplement for further details

PRINT COMMANDS 

PRINT / CUT TICKET - <p>

This is the normal print command.  The printer will cut the ticket after printing if it has a cutter.

PRINT / NO CUT TICKET - <q>

This is the normal print/no cut command.  The printer will not cut the ticket after printing even if it has a cutter.

PRINT TICKET AND EJECT - <z>

This command is to be used in place of a normal print command (<p> or FF) on "escrow" type printers.  When this command is used, the printer will activate the second stepper to eject the ticket after the ticket is cut.  Please note that the printer will not eject any tickets regardless of the <z> command in the middle of a run of multiple tickets.  (Multiple tickets are defined as any ticket printed without a break between tickets - including tickets being printed via a repeat command.)  Do not use this command unless you want the tickets to be ejected (your printer must contain an eject stepper motor).

PRINT / CUT (HOLD TICKET IMAGE) - <h>

This command is also used in place of a normal print command (<p> or FF).  The purpose of this command is to allow the user to update a number of fields on the ticket without re-transmitting all of the data.  This feature is particularly useful when logos, graphics or large blocks of data are retained from ticket to ticket.  While this feature can greatly reduce the amount of data sent from the computer to the printer, it should be noted that updating large blocks of data may result in an overall decrease in printer throughput.

In normal operation, the printer automatically clears its ticket image buffer after the ticket is printed.  When this command is used, the printer will hold the print image in memory.  The image will remain intact until either a ticket is printed with a normal print command (<p> or FF) or a clear buffer command, <CB>, is issued.  This command also places the printer in replace mode.  This means that all text sent for succeeding tickets will replace the text located at that same position on the original 'held' ticket.  In this manner, you can send a main ticket and then update only select fields on the following tickets.  All the tickets must end with an <h> command if you want to continue in this mode.  The printer will cut the ticket after printing if it has a cutter.  The last ticket before a new main ticket is to be printed should end with a normal print command.

Please note that the "<h>" feature is intended to be used for the replacement of similar fields of data.  The use of the "<h>" command to overwrite a field of large characters with small characters will cause pieces of the original data to remain on the ticket making the new field difficult to read.  Similarly, changing the font size or font type will also create undesirable results.  Another factor to consider is that, although new data is placed on the ticket on a bit by bit basis, "<h>" mode data is loaded on a byte by byte basis.  This means that the data is replaced in multiples of 8 bits.  For example, a font6 character is 52 dots high but the actual amount of replaced data will be 56 dots (next multiple of 8). Therefore, in this case, any characters located 4 or less dots below the replaced field will be erased.  To avoid erasing adjacent data accidentally, you should avoid printing any characters within 8 dots below the field that is to be replaced.  The exact number varies with font size, height and width so trial and error is the best approach if you are losing parts of characters when printing in the replace mode. 

 (NOTE: This command is not currently supported when using soft fonts. This command is not applicable to MagMini and Dual printers.)

PRINT / NO CUT (HOLD TICKET IMAGE) - <r>

This command works just like the hold command above except that in cut mode no ticket is cut until a normal print command (<p> or FF) is sent.(NOTE: This command is not currently supported when using soft fonts.  This command is not applicable to MagMini and Dual printers.)

SPECIAL COMMANDS

The following commands are to be transmitted independently (without the < or > characters).

NORMAL PRINT / CUT COMMAND - 0CH (FF) 

This command prints and cuts the ticket.

PRINT / NO CUT - 1DH 

This command causes the printer to print a ticket without cutting.

CASH DRAW COMMAND - 1CH

Obsolete

LOAD DOWNLOADABLE LOGO - ESC<RC0,0><G#>(BYTE1 - BYTE#)<RC#,#><G#>(BYTES)...ESC

This command allows the user to store up to 128K bytes of logos in the Ghostwriter's memory.  Once stored, the logos can be accessed via a simple command.  This will be discussed in detail in the LOGO SUPPLEMENT SECTION.

CLEAR DOWNLOADABLE STORAGE AREA - ESC c

Note: this is a character 27 followed by small c (character 99).

The printer has a separate memory area that it reserves for downloaded logos and fonts.  Normally, all information sent is stored sequentially in memory starting at the beginning.  When the memory is full or if you want to change the information in memory, you must clear out the old information before sending the new information.  You can do this by turning off the printer or sending this command.  Note: if the printer has flash memory, the information is not lost after poweroff so you must send this command if you want to reuse the download space.  This command clears the download logo and font pointers so that new information can be downloaded to the printer at the beginning of memory.  

POSSIBLE FUTURE COMMANDS AND FEATURES

PROGRAMMABLE TEST TICKET 

This command would allow the customer to design their own test ticket.

PCL5 EMULATION

At the present time, BOCA supports offers an optional PCL4 emulation.  We expect to implement a full PCL5 emulation by the end of 1998.




STANDARD INTERFACE PINOUTS





 SERIAL PINOUTS




RS232 (standard)


RS232 (PC type)

PIN
FUNCTION


PIN
FUNCTION

2
Printer Transmit


2
Printer Receive

3
Printer Receive


3
Printer Transmit

7
Ground



5
RTS (+5V)

5,20
Printer Ready


6
DTR (printer ready)

4,22
RTS (+5V)


7
Ground






8
CD (+5V)



TYPICAL RS232 PIN CONNECTIONS

(standard)

(standard)

(pc type)

(pc type)

25 PIN PC

9 PIN PC

25 PIN PC

9 PIN PC

BOCA
CPU

BOCA   CPU 

BOCA    CPU

BOCA   CPU

 2 ---- 
3 RXD

 2 ---- 
2 RXD

 2 ---- 
2 TXD

2 ---- 
3 TXD

 3 ---- 
2 TXD

 3 ---- 
3 TXD  

 3 ---- 
3 RXD

3 ---- 
2 RXD

 7 ---- 
7 GND

 7 ---- 
5 GND

 5 ---- 
5 CTS*

5 ---- 
8 CTS*

20 ---- 
6 DSR

20 ---- 
6 DSR

 6 ---- 
6 DSR

6 ---- 
6 DSR


20 ---- 
5 CTS*

20 ---- 
1 CD*

 7 ---- 
7 GND

7 ---- 
5 GND

20 ---- 
8 CD*

20 ---- 
8 CTS*

 8 ---- 
8 CD*

8 ---- 
1 CD*

* optional connection

PARALLEL 

PIN
FUNCTION

1
Strobe (negative)

2-9
Data (DB0 - DB7)

10
ACK (negative)

11
BUSY

12
PAPER OUT

15
ERROR (negative)

18
Ground

NOTE: The above pinouts may vary on certain printers due to special customer request.


STANDARD INTERFACE PINOUTS CONTINUED

RS422 DIFFERENTIAL INTERFACE PINOUTS (422190-9)

FAA




LOR

PIN
FUNCTION


PIN
FUNCTION

1,7
Ground



1,7
Ground

19
Printer Transmit -

19
Printer Transmit +

25
Printer Transmit +

25
Printer Transmit -

15
Printer Receive -

15
Printer Receive +

17
Printer Receive +

17
Printer Receive -

11
Ready +


11
Ready +

10
Ready -



10
Ready -




UPC SUPPLEMENT 

UPC (version A) is a numeric only code which contains a left hand border character, 6 left hand characters, a center character, 6 right hand characters and a right border character.  The letter U is used to select UPC bar code. The border and center characters are defined as follows:

Left Border
J

Center

K

Right Border
L

A typical data stream for printing UPC ladder bar code is as follows:


"<RC0,70><X2><UL5>J501234K567890L"

The following data will generate a 5 unit wide (40 dots) expanded bar code.  The bar code will represent the numbers 501234 and 567890 separated by the guard markers.  It will start in row 0 and column 70 and build down and towards the left.  There will be no interpretation printed.

A typical data stream for printing UPC picket fence bar code with interpretation is as follows


"<RC0,70><X2><BI><UP5>J501234K567890L"

EAN8 - This code is really an 8 digit UPC code.  A typical EAN8 ladder code follows:


"<RC0,70><X2><UL5>J1234K5678L"

The same bar code printed in the opposite direction would be as follows: 


"<RL><RC200,70><X2><uL5>J1234K5678L"




I 2 OF 5 SUPPLEMENT

Interleaved 2 of 5 bar code is a numeric only bar code.  All I 2 of 5 bar codes must contain an even number of characters and are bracketed by a stop and start character.  The character is the colon (:).  The letter F is used to select interleaved two of five bar code.  Note: this bar code can be printed in either a 2:1 or 3:1 wide to narrow ratio.  The following are 2:1 ratio commands (the default value).

A typical picket fence bar code would be sent as follows:


"<RC0,10><X2><FP3>:123456:"

The above prints a 3 unit high (24 dots) bar code starting at row 0 column 10.  The bar code will extend down and to the right from the initial row and column position.  

A typical ladder orientation bar code with interpretation and a default width of 4 would be sent as follows.  


"<RC0,70><FL>:123456:"

An expanded (doubled) version of the above bar code would be as follows:


"<RC0,70><FL><X2>:123456:"

A 3:1 ratio of the above expanded (doubled) version would be as follows:


"<RC0,70><FXL><X2>:123456:"




EAN13 SUPPLEMENT 

EAN13 is a numeric only bar code.  All EAN13 codes must contain a variable parity bit followed by a front guard character (J), 6 lefthand characters, a center pattern (K), 6 righthand characters and an ending guard pattern (L).  The parity of the lefthand characters is determined by the first (parity) bit.   The last bit in the righthand side is the check-digit.  The firmware automatically recalculates this value after transmission.  The letter E is used to select EAN13 bar code.

A typical EAN13 ladder bar code sequence would look like the following:


"<RC0,70><EL5><BI>9J014561K780128L"

The above command line would generate a 5 unit wide bar code starting on row 0 ,column 70.  The BI command causes the interpretation to be printed with the bar code.

A typical expanded EAN13 picket fence bar code with no interpretation would be as follows:


"<RC0,10><X2><EP3>9J014561K780128L"




CODE 39  SUPPLEMENT

Code 39 is an alphanumeric bar code.  All code 39 data must be bracketed by an asterik (*) on both sides.  The letter N is used to select three of nine bar code.  Note: this bar code can be printed in either a 2:1 or 3:1 wide to narrow ratio.  The following are 2:1 ratio commands (the default value).

A typical ladder code 39 bar code would be sent as follows:


"<RC0,70><NL3>*CODE39*"

This would result in a 3 unit wide bar code starting on row 0, column 70.  No interpretation is printed.

A typical picket fence code 39 would be as follows:


"<RC0,10><NP5><BI>*CODE39*"

This code starts at row 0, column 10. The interpretation is included.

To print the above bar code in a 3:1 ratio you would send the following:


"<RC0,10><NXP5><BI>*CODE39*"




USS-CODABAR SUPPLEMENT

USS-CODABAR  is a numeric bar code with 6 special characters (-$:/.+) and 4 start/stop characters (A,B,C,D).  The data sent must be bracketed by a start and stop character.  The letter C is used to select USS-CODABAR bar code.

A typical data stream for a picket fence codabar bar code with interpretation starting at row 0,column 110 is as follows:


"<RC0,110><CP><BI>A123456B"

A expanded ladder version of the above would be as follows:


"<RC0,110><X2><CL><BI>A123456B"





CODE 128  SUPPLEMENT

Code 128 is an alphanumeric bar code.  All code 128 data must be bracketed by a caret (^) on both sides.  The letter O is used to select one twenty eight bar code.  Shift characters and check digits are automatically calculated by the Ghostwriter.

A typical ladder code 128 bar code would be sent as follows:


"<RC0,70><OL3>^CODE128^"

This would result in a 3 unit wide bar code starting on row 0, column 70.  No interpretation is printed.

A typical expanded picket fence code 128 would be as follows:


"<RC0,10><X2><OP5><BI>^CODE128^"

This code starts at row 0, column 10.  The interpretation is included.





SOFTSTRIP BAR CODE SUPPLEMENT

Softstrip is a very high density bar code that can consist of any character from 0 to 255.  It can be used to store text data or graphics data.  The commands to use this bar code are very similar to our previous bar code commands.  However, there are a few differences that must be noted when using this bar code.  The lower-case letter s is used to signify that a Softstrip bar code is being selected.  The uppercase letter will not be accepted as it is with the other bar codes.  Also the bar code ratio command letter (X) has a different meaning with the Softstrip bar code.  It is used to indicate how many bytes of data each line of the bar code will contain.  There can be either 2 or 3 bytes in each line.  The default value is 2 bytes but the X letter will change that to 3 bytes.

The default size of the bar code is 1 dot wide by 2 dots high.  <X#> expands the width, while <sXL#> expands the height.  We recommend maintaining the initial 1x2 ratio of the width to height.  Number values of 2 and 3 work best with 200 dpi printers while values of 2 thru 5 are recommended for 300 dpi printers.

When sending alphanumeric data to the printer you can use the caret character ^ to mark the bar code data string.  For example, the following sequence will produce a rotated-left, ladder Softstrip bar code with 3 bytes per line and a bar size of 2 by 4.


<RC200,20><RL><X2><sXL2>^THIS IS A SOFTSTRIP BAR CODE^

If the data string you are sending to the printer consists of graphics data (non-alphanumeric values), then you must add the graphics command string immediately after the bar code select command and before the actual data.  The bar code delimiter character ^ is not used in this case.  You can also use this method when using alphanumeric chatracters.  For example, you could print the same bar code as above with the following sequence.  


<RC200,20><RL><X2><sXL2><G28>THIS IS A SOFTSTRIP BAR CODE

Note, that you can't print bar code interpretations with the Softstrip bar code.


Softstrip is a registered trademark of Cauzin Systems Inc.





DOWNLOADING FILE SUPPLEMENT 

NOTE: FGL21 does not support any of the flash related functions described below.

The printer support three modes of file storage: resident, permanent, or temporary.  Resident files are usually stored in FLASH by Boca Systems.  Permanent files are stored in FLASH by the customer and temporary files are stored in RAM.    All files downloaded to the printer are initially stored as permanent files.  The storage mode can be changed with one of the following FGL commands:

Default Permanent file - <pf>

Default Temporary file - <tf>

Permanent file - <PF>

Temporary file - <TF>

The lower case storage mode commands change the printer’s default mode, while the upper case commands modify the printer’s file storage mode until modified by the next storage mode command.  The printer will return to its default mode on power up.

RESIDENT FILES

Resident fonts are printed with the <F#> command and resident logos are printed with the <LO#> command.  Resident fonts can't be removed from flash unless the entire flash is erased.  Resident files are usually only downloaded at the factory.

PERMANENT AND TEMPORARY FILES

The printer automatically assigns a sequential ID# to all permanent and temporary files unless the files are preceded with a valid <ID#> command.  The first two soft fonts loaded would be referenced as <SF1> and <SF2>, respectively. The first two logos loaded would be referenced as <LD1> and <LD2>, respectively.  

Permanent files are stored in flash and therefore will be saved if the printer is turned off.  Temporary files are stored in ram and will be lost if the printer is turned off.

The <ID#> command is used to assign an ID number to soft fonts and logos.  To preset the next logo to logo 3, send <ID3> prior to the logo information.  To replace logo 3, send <ID3> before downloading the next logo.  The <ID#> command is used in the same manner for both logos and soft fonts.

The delete file command <DF#> is used to delete permanent and temporary files.

<DF#> command format.

1 - delete all permanent and temporary files.

2 - delete all temporary files.

3 - delete all permanent and temporary soft fonts.

4 - delete all temporary soft fonts.

5 - delete all permanent and temporary logo files.

6 - delete all temporary logo files.

7 - delete individual soft font file.

8 - delete individual logo file.

Notes:

· The <ID#> command must precede the <DF7> or <DF8> command in order to delete an individual file.

· The printer keeps track of the file ID's as they are deleted.  The ID assigned to the next file downloaded will always be one greater than the highest remaining ID left in the printer.  If all files are deleted, then the ID number starts back at one.

Example:  If the printer has soft font1 , soft font2 , soft font3, and logo1 downloaded and you wanted to delete soft font2 you would send the following string:  <ID2><D7>.   The next soft font downloaded would then be soft font4.




DOWNLOADING LOGO SUPPLEMENT

NOTE: FGL21 does not support any of the flash related functions described below.

Note: please read the Downloading File Supplement first.

Logos can originate in one of two manners.  They can be permanently stored in the printer's memory 

before leaving the factory or they can be downloaded by the customer directly.  The former is accessed by use of the <LO#> command, the latter, by the <LD#> command.  If the printer is in permanent file mode then all logos downloaded by the user will be automatically stored in Flash.  They will still be available even after the printer is turned off.  

RESIDENT FACTORY LOGOS - To print a factory logo, you could send the following:

<SP60,170><LO1>

The above command will print the first factory loaded logo locating it at row/column position 60,170.  NOTE:  Factory logos are a customer specified option and are not present on most printers.

DOWNLOADABLE LOGOS - The printer is capable of receiving downloaded logo data and recalling it throughout the day.  The download logo data must be in either the FGL image format described below or the PCX format described in the PCX supplement.  

FGL IMAGE FORMAT -

This data is comprised mostly of FGL graphics commands.  The downloaded data must be sent in strict accordance with the following rules.

The logo should be drawn such that the left-topmost corner is considered to be position 0,0 (see figure on next page).  To enter download mode, send the following:

ESC

<RC0,0>

<G#>byte 1,byte 2, ... byte #

<RCx,y> or CR

<G#>byte 1,byte 2, ... byte #

.

.

ESC

All download logo data is bracketed by ESC characters.  Following the ESC, the printer expects to receive a row/column command (preferably <RC0,0>).  The <G#> tells the printer how many bytes of logo data are to follow.  The following # bytes should be sent without any commas.  The commas are used solely in the interest of clarity in this example.

The above routine should be repeated for each line of logo data.  For the remaining lines, a CR should be used in place of the row/column command if the data is to start at the beginning of the next line.  If you use carriage returns, the logo can be expanded simply by using the <HW#,#> command.  Each carriage return will move the next line down 8 dots.  If you use row/column commands to position each line of logo data, you can't expand the logo.

To load additional logos, repeat the above procedure for each logo.  The logos will automatically be assigned the next consecutive number unless the <ID#> command is used.  The  standard FGL41 printer will accept a maximum of 128k bytes of downloadable data.  NOTE:  The printer's total capacity of downloadable space is for both logos and fonts.  

PRINT DOWNLOADED LOGOS - To print a downloaded logo #2 starting at row/column position 50,120 send:

<SP50,120><LD2>

The following sample Basic program illustrates one way to send a downloaded logo to the printer (use the figure for reference).

10 CLS

20 OPEN "COM1:9600,N,8,1,RS,DS60000" AS #1

30 PRINT#1,CHR$(27);

40 PRINT#1,"<RC0,0><G21>";

50 FOR X=1 TO 21:READ A:PRINT#1,CHR$(A);:NEXT X

60 DATA 3,12,24,48,96,70,70,64,64,64,64,64,67,65,64,64,64,72,85,85,34

70 PRINT#1,CHR$(13);

80 PRINT#1,"<G21>";

90 FOR X=1 TO 21:READ A:PRINT#1,CHR$(A);:NEXT X

100 DATA 224,24,12,6,3,49,49,1,1,1,1,1,97,193,1,1,1,137,85,85,34

110 PRINT#1,CHR$(27);

120 END
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Lines 30 and 110 send the ESC character that must bracket the transmission.  Line 40 sends the initial reference point of row 0,column 0 and signals the printer that there are 21 graphics bytes coming.  The first byte sent is a value of 3.  Refer to the figure to see how this is determined.  Note that semicolons are used to suppress spaces and carriage returns being sent between bytes and commands.  Any extraneous data sent will cause unwanted results.  Also note that in this example a return character chr$(13) is sent in place of the row/column command in line 70.  Therefore, you could double the size of this logo by sending a <HW2,2> command before the print logo command.

DOWNLOADING IN ASCII FORMAT - Downloading of logos can be done in ASCII format just like ASCII graphics.  It follows all of the above rules except that a small g is used instead of a capital G and the bytes of data are represented as ASCII characters not decimal.  The Basic program above would be re-written for ASCII downloading mode as follows: 

10 CLS

20 OPEN "COM1:9600,N,8,1,RS,DS60000" AS #1

30 PRINT#1,CHR$(27);

40 PRINT#1,"<RC0,0><g42>";

45 PRINT#1,"030C18306046464040404040434140404048555522";

50 PRINT#1,CHR$(13);

55 PRINT#1,"<g42>";

60 PRINT#1,"E0180C06033131010101010161C101010189555522";

65 PRINT#1,CHR$(27);

70 END




DOWNLOADING PCX SUPPLEMENT [not available on FGL21]

PCX files are a commonly found format used by image and paint programs.   These files can be downloaded directly as is to the printer as long as they are preceded with a small FGL string.  The only restriction on the PCX file is that it must be saved in the 1-bit format.  This is the normal format for non-color images.  The PCX file can be downloaded to the printer for use later on as a logo or it can be sent as a PCX graphics file to be printed immediately.  To print the PCX file immediately, send the following command string: 


<SP#,#><pcx><G#>pcx bytes.  

The pcx must be in lowercase letters.  The <SP#,#> command positions the image. If no starting point is sent, the image will start at point 0,0.  The # in the G command is equal to the number of bytes in the entire PCX file.  After the <G#> you must send the actual PCX file.  There must not be any extra characters sent!  For example, if the PCX file contained 3500 bytes you would send a <G3500> command followed by the 3500 bytes.

To download the PCX file for use later on as a logo, follow the same procedure as above but send an esc character (27d) both before and after the PCX data stream.


esc<pcx><G#>pcx bytes esc.

This image can then be printed using the normal logo printing commands like <SP20,20><LD1><p>.  All PCX images can be rotated, multiplied and scaled just like any FGL font.

This is a sample basic program that sends a 1-bit pcx file to the printer.

10 CLS

20 PRINT:PRINT "WHICH OF THE FOLLOWING PORTS IS YOUR PRINTER CONNECTED TO?"

30 PRINT:PRINT "1=LPT1:"

40 PRINT "2=LPT2:"

50 PRINT "3=COM1:"

60 PRINT "4=COM2:"

70 PRINT:INPUT "ENTER NUMBER 1-4";PN$:PN=VAL(PN$)

80 IF PN < 1 OR PN > 4 THEN CLS:GOTO 20

90 CLS

100 ON PN GOTO 110,120,130,140

110 OPEN "LPT1:" AS #1:WIDTH #1,255:GOTO 150

120 OPEN "LPT2:" AS #1:WIDTH #1,255:GOTO 150

130 OPEN "COM1:9600,N,8,1,RS,DS60000" AS #1:GOTO 150

140 OPEN "COM2:9600,N,8,1,RS,DS60000" AS #1:GOTO 150

150 PRINT:INPUT "NAME OF PCX FILE YOU WANT TO PRINT";A$

160 OPEN "R",#2,A$,1

170 PRINT "DOWNLOADING FILE TO PRINTER ......."

180 W=LOF(2)

190 PRINT #1,"<pcx><G";W;">";

200 FIELD 2, 1 AS R$

210 FOR X=1 TO W

220 GET #2,X

230 PRINT #1,R$;

240 NEXT X

250 PRINT #1,"<p>";

PCX vs FGL Image format

The BOCA printer handles both 1-bit PCX files and FGL image files.  PCX files take up less room in memory than the corresponding FGL image.  Therefore, more logos can fit in memory if they are in PCX format than in the FGL format.  However, since the PCX files are saved in compressed form they must be decompressed and converted to the FGL Image format by the printer before the image is printed.  Because of this internal converting, it takes a little longer to print a PCX image.  For most images, the difference in printing speed is insignificant.

Note:  Customers wishing to download in the FGL Image format can either write their own software to generate the data or buy the BOCA IMAGE program.  This program converts uncompressed TIFF files to the FGL Image format for downloading to the printer. 




FGL TEXT LOGO  (MACRO) SUPPLEMENT

The printer can store a string of FGL commands (a macro) in memory as if they were a downloaded logo image.  These commands could then be used later on to print a ticket by using a print logo command.  However, instead of printing a logo image it will print a ticket according to the FGL commands previously sent.  This is a handy feature when most of the tickets have the same format and only a few lines are different.  It is also useful in cutting down the communication time needed to print each ticket.  In order for the FGL commands to be stored in memory and not be acted on immediately, you must bracket the FGL string with esc (27d) characters.  The bracketed FGL string is then considered an FGL logo. The following is an example FGL logo.

esc <RC10,10><HW2,2>THIS IS AN FGL LOGO<RC100,10><HW1,1>THIS IS A TEST

<RC200,10><HW2,2><F2>HELLO esc

If you sent this command string first, the printer would store it in memory as logo #1. If you had already sent a logo then it would be logo #2, etc.  Then, if you sent a <LD1><p> string later on the printer would print a ticket according to the above FGL commands.  The only restrictions on sending FGL logos to the printer are that you may not send graphics or logo commands within the FGL string.  Also, the first character sent after the esc character must be the FGL command delimiter (<).  The following examples are illegal FGL logo strings.

esc THIS IS A TEST<RC10,10>TEST esc
    - Does not start with a <.

esc <HW2,2>THIS IS A TEST<SP50,50><LD1> esc - uses a logo command.

esc <RC40,40>THIS IS A TEST<G7>7 bytes esc  - uses a graphics command.

 DOWNLOADING FONTS SUPPLEMENT
Note: please read the Downloading File Supplement first.

FGL41 printers will no longer accept downloaded FGL bitmapped fonts.  Instead, you can download HP Soft fonts directly to the printer. Soft fonts are readily available and, therefore, provide a far greater selection of fonts than those available through FGL. 

Soft font files contain complete character data and instructions and may be downloaded “as is” to the printer.  Soft fonts usually end with the .SFP or .SFL  extensions but this depends on the program that creates them (like the Adobe Font Foundry Program).

SOFT FONT DOWNLOADING

Downloading  Fonts as Temporary or Permanent

The process of transferring fonts from your computer to your printer is called downloading.  If you use a font frequently, download it as permanent.  This causes the file to be stored in flash so it will always be available.

This is the default mode for the printer but if the mode has been changed you can send a <PF> command to set permanent mode.   If you install a font as temporary, it is loaded into your printer's ram memory not flash.   These files will be lost once power is turned off.  Send a <TF> command to set the temporary file mode.

For example, to send a Soft font to a printer connected to your lpt1 port simply type  copy/b name.sfp lpt1:.  You must also send at least one other character following the last soft font to guarantee the font is stored into the printer’s memory. NOTE: Pushing the test button after downloading the last soft font will also store the font into the printer’s memory.
Note: Soft fonts are often available in both Portrait and Landscape orientations.  The customer only needs to download the portrait orientation in order to get all four rotations of the font.

Permanent and temporary fonts are assigned a sequential ID according to the order of downloading unless the download is preceded with the <ID#> command.  The first soft font downloaded would be soft font 1, the second soft font 2, etc.  The first soft font would be printed with an <SF1> command, the second by <SF2> etc.  

TRANSLATION TABLE COMMAND - <TT#>

This command only affects soft fonts that use an extended character set.  The soft font must have
been downloaded in the Windows ANSI character set (code page 1252) for this command to work properly.  You can switch between code pages by changing the # in the command.    For example, sending a <TT2> command would print a soft font according to the 850 code page specifications.

0 = Windows ANSI character set - code page 1252.

1 = PC-8 character set - code page 437.

2 = PC-850 multilingual character set - code page 850.
PERMANENT  TRANSLATION TABLE COMMAND - <tt#>

This command is exactly the same as described above except that the command is saved in the flash and becomes permanent until a new <tt#> command is sent.  To return to the default setting send a <tt0>command.

NOTE:  If you are unable to print all the characters in a soft font, you may not have enough printer memory for all of the fonts you are downloading.  To prevent this error, try downloading fewer fonts, or contact Boca Systems about purchasing additional printer memory.

Boca Systems also offers a program that will convert bitmapped fonts to the soft font format.  It can handle both single and two-byte character code files.

UPDATING FIRMWARE, FONTS and FEATURES

Most features of the FGL41/21 printers can be updated thru the printer’s communication port.

Boca has a program called Update that allows the customer to send a new firmware version directly to the printer without the need to open up the printer.  After updating successfully the printer will reset itself.

The printer will display the message Updating code while it is updating the firmware.

The printer will display the message Updating fonts while it is updating the fonts.

NOTE: If the main program ever gets corrupted to the extent to which it is no longer possible to update the code by normal methods, the printer may be powered up in a special boot code mode to allow the re-installation of the program software.  To enter the boot, hold down all three front panel buttons while turning on the printer.  The display should say Boot40 - OK.  The printer is now ready to accept new code. 

Additional features may be added on a printer by printer by supplying a unique licensing number in combination with the activation codes.  Unique codes are required for each printer to be updated.   

SOFT FONT CONVERSION PROGRAM

BOCA offers software that allows the customer to load any true type

 font available through Windows into the printer.  Please note that this program positions the characters in accordance with the Windows font tables.  DOS font tables are not directly supported by this program.




BOX AND LINE SUPPLEMENT

The box and line commands are very useful in adding a finished appearance to the ticket.  The following example shows how a ticket could be formatted using these commands.  (NOTE: The following ticket is printed on a 2" wide print head with 200 dpi.

1 CLS:PRINT:PRINT "WHICH OF THE FOLLOWING PORTS IS YOUR PRINTER CONNECTED TO?"

2 PRINT:PRINT "1=LPT1:":PRINT "2=LPT2:":PRINT "3=COM1:":PRINT "4=COM2:"

3 PRINT:INPUT "ENTER NUMBER 1-4";PN$:PN=VAL(PN$)

4 IF PN < 1 OR PN > 4 THEN CLS:GOTO 1

5 ON PN GOTO 6,7,8,9

6 OPEN "LPT1:" AS #1:WIDTH #1,255:GOTO 10

7 OPEN "LPT2:" AS #1:WIDTH #1,255:GOTO 10

8 OPEN "COM1:9600,N,8,1,RS,DS60000" AS #1:GOTO 10

9 OPEN "COM2:9600,N,8,1,RS,DS60000" AS #1:GOTO 10

10 CLS

20 PRINT: INPUT "Enter number of tickets to print";N

30 FOR J=1 TO N

40 PRINT#1,"<RC94,60><HW2,2><F2>15G";

50 PRINT#1,"<RC88,34><LT2><BX36,140>";

60 PRINT#1,"<RC180,75>A ";

70 PRINT#1,"<RC176,34><LT2><BX36,140>";

80 PRINT#1,"<RC248,34><LT2><BX36,140>";

90 PRINT#1,"<RC328,34><LT2><BX36,140>";

100 PRINT#1,"<RC70,70><HW1,1><F2>SEAT";

110 PRINT#1,"<RC158,70>ROW ";

120 PRINT#1,"<RC88,720><LT2><BX32,140>";

130 PRINT#1,"<RC168,720><LT2><BX36,140>";

140 PRINT#1,"<RC248,720><LT2><BX36,140>";

150 PRINT#1,"<RC328,720><LT2><BX36,140>";

160 PRINT#1,"<RC2,10><LT4><BX380,1020>";

170 PRINT#1,"<RC16,240><LT2><BX200,400>";

180 PRINT#1,"<RC333,44><F3><HW1,1><NR>1000<RC333,105>"J;

190 PRINT#1,"<F6><HW1,1><RC40,336>BOCA";

200 PRINT#1,"<F2><HW2,2><RC100,330>PRESENTS";

210 PRINT#1,"<F6><HW1,1><RC140,325>BOXES";

220 PRINT#1,"<F2><HW2,2><RR><RC20,1000>  VOID     VOID";

230 PRINT#1,"<RC280,210><LT2><HX456>";

240 PRINT#1,"<RC10,680><LT2><VX360>";

250 PRINT#1,"<RC252,210><NR><BS9,12><F2><HW2,2>FRIENDLY GHOST LANGUAGE";

260 PRINT#1,"<RC300,240><HW2,2><F1>CUSTOMIZE YOUR TICKETS WITHOUT";

270 PRINT#1,"<RC320,240>EXPENSIVE PRE-PRINTED STOCK.";

280 PRINT#1,"<p>";

290 NEXT J

300 END

SAMPLE OF TICKET PRODUCED WITH THIS PROGRAM:
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HOST TO PRINTER COMMUNICATION SUPPLEMENT

BOCA printers can be used with a variety of Host systems, including IBM PC's or compatibles, Apple computers, mainframes and mini computers like the IBM AS400.  They are also used with many different types of terminals, protocol converters, and spoolers.  However, some of these devices (particularly the AS400) have a tendency to automatically add unwanted characters to the printer's data stream.

If there is any difficulty in interfacing the BOCA to any device, we recommend immediately placing the printer into diagnostic mode (see the diagnostic mode supplement for details) to determine whether or not data is being received.  If no data is received, there is a cabling problem between the printer and the transmitting device.

If the problem is not in the cabling, the cause is usually extra data being sent from the system hardware to the printer.  The best way to overcome this extraneous data is to put the printer into Transparent mode operation using the control panel.  Then turn the printer on.  From this point on, everything sent to the printer will be ignored until the printer sees a <n> command.  The data that it ignores is echoed to the crt port.  Since most printers don't have a crt on this port, the data is essentially ignored.

Before sending real data, send a <n> to cancel transparent mode and activate normal mode.  The printer will now process the incoming data.  After sending the print command to the printer, send another <t> command.  This puts the printer back in transparent mode and prevents it from getting extra data that sometimes follows the ticket data.  Bracket all valid ticket data in this manner and the BOCA printer should work with any hardware system.  It is further recommended that the <p> is used for the print command in these situations, as the FF character is sometimes deleted from the data stream by certain computer systems.

AS400 AND TERMINAL CONFIGURATIONS:

AS400 Device description - 5256 model 2 (dumb ASCII printer).  

The following terminals are known to work with the Boca printer and the AS400.

· Lynk Terminal Lyte 2 model - setup as a 5256 dumb ASCII printer and blank out all the setup codes.

· Decision Data Terminal 3596 - can be ordered with a special Boca Printer Software card option.

· IBM 3477 - setup as a 5256 dumb ASCII printer.

Note: Boca printers will not work with an IBM 3197 Terminal.




DIAGNOSTIC MODE SUPPLEMENT

The printer can be put in diagnostic mode thru either hardware or software.  The control panel can be used to select “diagnostic mode”.   To put the printer in diagnostic mode thru software, send the <DM> command.  Diagnostic mode is used when there appears to be a problem communicating with the printer.  When the printer is in this mode, it stores all the data sent to it but does not process it as ticket data.  Instead, it prints each data value between 0 and FFH as a unique character.  The full chart is shown below.  Characters 0-0FH (0C and 0D excluded) are marked with an underline and characters 10H-1FH are marked with a small character.  For example, an stx (02) character would be a 2 with an underline and an ESC (1B) character would look like B with a dot below it.  The 0C value is a print command and is shown as a Pc character.  The 0D is a return character and is shown as a return arrow.  Most other characters are printed as is with the exception of some special values (like the german characters). If a value is greater than 127 then it will be shown as an inverted character (white on black background).

The printer will print a diagnostic ticket only after receiving a full ticket's worth of characters.  If not enough data is sent to fill a ticket, the printer will not print a ticket.  In this case, you simply push the test button and the ticket will contain the diagnostic data plus the words *** diagnostic mode ***.  Whenever you think you have sent data to the printer and it does not print a ticket, push the test button to see if any data has been transmitted.  If no data appears on the ticket, it indicates that no data was transmitted to the printer.  At this point, we recommend verifying the cable connections between the printer and the host computer.  Also, verify that the print driver software has been written properly.

Remember to put the printer back in non-diagnostic mode after testing.


DIAGNOSTIC TICKET SHOWING CHARACTERS 0 - 255
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ORIENTAL CHARACTER SETS [not available for FGL21]

Boca offers several resident oriental fonts as options.

The optional Japanese font supplied with the FGL printer contains the following types of characters: miscellaneous symbols; upper and lower case Roman characters and numerals; Hiragana characters; full-width Katakana; Greek characters, Cyrillic characters and approximately 6350 KANJI characters.  This character set is provided in all four FGL directions. It is selected by specifying printer font 25, FGL command "<F25>".

The optional Chinese font supplied with the FGL printer contains the following types of characters: miscellaneous symbols; upper and lower case Roman characters and numerals; Hiragana characters; full-width Katakana; Greek characters, Cyrillic characters and approximately 6700 Chinese characters.  It can be selected by sending the following FGL commands "<F20>".

Once font 20 or 25 has been selected the printer is automatically placed in "two byte" mode which allows it to correctly interpret Extended UNIX Codes (EUC) which are used to represent the KANJI characters.  When operating in this mode, the printer treats any two adjacent bytes that fall into the EUC KANJI code range as a single character.  The range of values for the first byte of each character is 161-254 decimal and the range for the second byte is 161-254 decimal.  The first byte received by the printer is the most significant byte of the character code and the second byte is the least significant byte.  Please note that some of the characters within this range have not been defined.  Any character codes received for undefined characters will print as spaces.

In addition to the Two byte character codes, the printer will accept normal FGL commands (character range 0-127 decimal) while font 20 or 25 is active.  Please note that the printer will not accept any standard ASCII characters in this mode.  ASCII characters can only be printed by re-selecting a standard one byte font.

Two byte mode will be terminated any time another font is selected; graphics or logo mode is entered; or a download sequence is received.  To place the printer back into two byte mode, an oriental font must again be selected.

The Oriental fonts are organized according to the KUTEN value of the characters.  The KUTEN is a matrix that contains 94 rows with 94 characters per row. 

In the Chinese font, rows 1 - 15 are reserved for non-Chinese characters and rows 16 thru 87 contain the Chinese characters.   The first character of the Chinese font is the space character located at KUTEN position row 1 column 1. 

In the Japanese font, the first character of the KANJI character set is the space character located at KUTEN position row 1 column 1. The sample ticket shows the first 8 rows of the font.  These rows are reserved for non-KANJI characters.  Rows 9 thru 15 do not have characters assigned to them and rows 16 thru 84 contain the KANJI characters.  Please note in the following example that the KUTEN values are offset by 160 decimal to form the EUC character code required by the printer.  

NOTE:  At the present time, BOCA supports EUC codes for Japanese, Chinese and Korean.  Unicode support for Traditional Chinese is presently supported, Japanese and Korean Unicode versions are expected by summer 1998.  Shift JIS Japanese support is expected shortly.

Sample Basic Program

The following basic program was used to print the sample Japanese ticket.

CLS

OPEN "lpt1:" FOR OUTPUT AS #1

WIDTH #1, 255

PRINT #1, "<F25><RR><HW2,2><RC0,2300>";

FOR i = 1 TO 7




'row number


FOR j = 1 TO 94



'cell number

                IF j MOD 20 = 0 THEN

                        PRINT #1, CHR$(13);

                END IF

                PRINT #1, CHR$(i + 160); CHR$(j + 160);

        NEXT j

        PRINT #1, CHR$(13); CHR$(13);

NEXT i

PRINT #1, CHR$(12);

Sample Ticket Rows 1-7 of KANJI Font
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Note: The above was printed on a 300 dpi printer.  We suggest deleting the <HW2,2> command on 200 dpi printers to avoid oversized characters.

DUAL PRINTER SUPPLEMENT

<P1> - Print on ticket path #1.  This command must be sent prior to any other data or commands for this ticket.  

<P2> - Print on ticket path #2.  This command must be sent prior to any other data or commands for this ticket.  

NOTE:
We recommend sending <P1> and <P2> on every ticket printed on a dual printer.

Commands which have been modified in relation to dual mode.

<pl> - Permanent print length command.  This command was changed to allow both ticket paths to have a permanent printing length.  This command only works on the current ticket path.  This means that if a change is required on the other ticket path (or if both ticket paths need to be changed), a <P1> or <P2> command needs to be issued before the print length command to determine which path will be affected.  The <pl> command will change the printing length of the ticket permanently by storing the new value in nonvolatile memory.  

<PL> - Temporary print length command.  The changes to this command are the same as the <pl> command above, with the exception that the new values are not permanently stored.  This routine only effects the program variables and not the permanent variables.  If the printer power is turned off, the printer will re-initialize the print length to the previous values determined during initialization.  The new print length becomes effective immediately.

<dpl> - Delete permanent length command.  This command will delete both permanent length variables (permanent ticket length and permanent printing length).  This command, like the <pl> command, only works on the current path.  If the non-active path or both paths need to be cleared, then a <P1> or <P2> command needs to be issued before the <dpl> command.  This command becomes effective only after the printer has been turn off and back on.

<tl> - Permanent ticket length command.  The ticket length command was changed to effect both paths.  This routine only works on the current path. If both paths need to be changed, send <P1> or <P2> before the ticket length command.  This routine affects both permanent and program variables and become effective immediately.  When the printer is turned off and back on, the stored ticket length will be used and the tickets will not be measured.  The permanent ticket length will be in effect until the delete permanent length command (<dpl>) is sent.

<h> - Print / Cut and hold ticket image.  This command is not applicable to MagMini and Dual printers.

<r> - Print / No Cut and hold ticket image. This command is not applicable to MagMini and Dual printers.

Miscellaneous Comments on Duals

· Test Tickets - The first test ticket will be printed on path #2.  Each time the test button is pressed, the printer will alternate between the two ticket paths.  If the test button is pressed and held, multiple test tickets will be printed on the same path.

· Out of Tickets - Ticket stock is continuously monitored on both ticket paths.  Anytime either path run out of tickets the printer will stop and wait for tickets to be reloaded.

· Dual Supply Mode - The printer can be placed into dual supply mode by sending <pb2>.  This mode is intended for unattended applications where the primary goal is to prevent the printer from running out of tickets.  In this mode, both paper paths must contain identical tickets.  The printer will automatically start feeding tickets from the idle path after the live path exhausts its ticket supply.  (NOTE: Single supply mode can be restored by sending a <pb1> to the printer.)

· Label Mode - A special implementation of label mode has been provided on the dual path printer.  This mode is selected in the same way as a single path printer, by the switch settings on the printer controller board.  However, label mode on the dual printer only affects path #2,  path #1 will default to ticket mode.  This allows both tickets and labels to be printed on the same printer.

· Special Label Handling - When the printer has been configured for printing labels and a permanent ticket length has been sent, a special label initialization routine has been added.  This routine allows the start point of the label stock to be determined with out feeding labels out of the printer.  This feature is useful when printers are left unattended and leading blank labels after power on can not be tolerated.

· Resetting Dual Mode - Dual mode can be restored either through the control panel or by sending a <pb> command.

FGL 41 CONTROL PANEL

The FGL41 printers allow the user to adjust various printer options through the control panel.  To access the control panel menu, press both MENU and TEST switches simultaneously for about 3 seconds.  The LCD will display the “OPERATOR MENU!” message to indicate that it has entered the control panel menu mode.  Once in this mode, please use the  following switches in the manner indicated to choose the proper menu topic and to select the proper setting.
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 Selects proper menu topic (baud rate, cut count, etc.)

 Enters new value / Also saves new values.

            Scrolls through choices in individual menu topics.


To access and use the OPERATOR MENU, follow these steps:

1. Ticket stock should be loaded into the printer.  The LCD window displays FGL41B# - A#   
(# - number value depends on revision level; B represents the software series level; A# is the font)

2. Press both MENU and TEST switches simultaneously for about 3 seconds.  The LCD window displays OPERATOR MENU!.
3. To scroll through the menu topic, use MENU stopping on the topic you wish to change.

4. Press CHOICES to scroll through choices in the selected topic.  NOTE: The printer displays a blinking cursor for the  values presently stored in the printer.

5. Once you have found the new value you want, press TEST.  The LCD window displays EXIT AND SAVE?.  If you wish to save the new value then press TEST again.

6. If you do not wish to save the new value then press MENU.  The LCD window displays JUST EXIT?.  Press TEST to exit the OPERATOR MENU without saving new values or press MENU to enter back into the OPERATOR MENU.

The chart below lists the present menu topics.  These topics are subject to change.

OPERATOR MENU

BAUD RATE?

MIN/MICRO?

PRINT SPEED?

DIAGNOSTIC MODE?

TICKET TYPE?

STATUS ENABLED?

INC CUT1 COUNT?

DEC CUT1 COUNT?

INC CUT2 COUNT?

DEC CUT1 COUNT?

PRINT INTENSITY?

EXIT AND SAVE?

JUST EXIT




SWITCH COMMAND SUPPLEMENT 

All of the functions described below are normally selected via the control panel menu.  The ‘switch command”, <sw#,#,#>, allows for the rapid setting of these features.  WARNING: Improper use of this command may permanently disable your printer.  The first #  is for the SW1 byte, the second SW2 and the last SW3.  The # represents the decimal value of the corresponding byte.  To set the printer up as a micro (no cutter) with a baud rate of 9600 and no parity, you would set SW1 as 10001000 (bit 8 sets Micro).  This is a value of 88 hex or 136 decimal.  Therefore, you would send an <sw136,#,#> where the #’s must be filled in with the SW2 and SW3 decimal values.  These settings are stored in flash and remain in effect until changed with a new command.

SW1 controls the baud rate, interface type and selects between the Micro and cutter type printers
bits1-6:

Selects baud rate. One of these switches must be selected.



000001 -  1200



000011 - 28800
          

000010 -  2400



000101 - 38400

000100 -  4800



000111 - 57600

001000 -  9600



001001 - 115200

010000 -  19200

bit 7:    

0 - no parity (8 bit data)

1 - even parity (7 bit data) 

bit 8:    

0 - Mini (cutter)


1 - Micro (no cutter)


SW2 controls these printer functions:

bits 1-3:

Print intensity/speed  (value between 0 - 7 slowest)

bit 4: 

1 - diagnostic mode


0 - normal mode

bits 5-6: 
Selects Ticket type

00 - Normal ticket

01 - ATM ticket

10 - Label ticket

11 - Special  ticket

bit 7:

1 - enables x-on/off and status responses


0 - disables x-on/off and status responses

bit 8:

1 - thermal operation



0 - thermal transfer (ribbon) mode

SW3 controls these printer functions. 

bit 1 and 3:
00 - no special head

01 - special head size path 1


10 - special head size path 2


11 - special head size both paths

bit 2:

1 - 300 dpi



0 - 200 dpi

bit 7:

1 - transparent mode


0 - normal non-transparent mode

bit 8:

1 - paper mode



0 - normal mode





PRINTER STATUS SUPPLEMENT

SERIAL STATUS

The Ghostwriter will transmit status information back to the host via pin 2 of the RS232 interface when switch 7 on sw2 is enabled.  The status codes are as follows:

CODE

DESCRIPTION

(HEX) 
(DEC)

05H
 5
TEST BUTTON TICKET ACK

06H
 6
TICKET ACK

07H
 7
WRONG FILE IDENTIFIER DURING UPDATE

08H
 8
INVALID CHECKSUM

09H
 9
VALID CHECKSUM

10H
16
OUT OF TICKETS

11H
17
X-ON

12H
18
POWER ON

13H
19
X-OFF

14H
20
BAD FLASH MEMORY

15H
21
NAK (illegal print command)

16H
22
RIBBON LOW

17H
23
RIBBON OUT

18H
24
TICKET JAM

19H
25
ILLEGAL DATA

1AH
26
POWERUP PROBLEM

1CH
28
DOWNLOADING ERROR

1DH
29
CUTTER JAM

The above status information can be requested from the printer by sending <S1> as described previously in the "command sequence" section.

PARALLEL STATUS

The Ghostwriter will transmit parallel status information back to the host via pins 11,12,13 and 15 of the DBC25 connector.  Most of the statuses can not be determined from the parallel port.  Usually the printer will go busy and the operator must observe what the problem is.

DESCRIPTION

BUSY(11) SELECT(13) PO(12)  
ERROR (15) 

X-ON

         
low 
    high       
low

high


OUT OF TICKETS
high
    low
 
high

low

 

X-OFF  

high
    high   
low

high


TICKET JAM

high
    high   
low

high


RIBBON LOW
  
high
    high   
low

high


RIBBON OUT

high
    high   
low

high

NAK, POWER ON, ACK and ILLEGAL DATA are not applicable on a parallel port.





LED STATUS PANEL SUPPLEMENT

Some versions of the FGL41 printer have an LED panel that is used to display the present status of the printer.  The panel usually contains the following LED's: Ready, Data, Paper Jam and Check Stock.  The LED will stay on as long as that status remains valid.   Additional error status conditions can be indicated by flashing or flickering the LED panel.  The flashing LED's usually last for about 3 seconds and then the printer tries to resume normal operation.   If  the LED’s are flickering constantly, then the error is non-recoverable without operator intervention.   Sometimes the operator can fix the problem and then resume operation by pressing the test button  (thereby not losing any stored ticket data).   However,  most flickering errors require that the printer be reset in order to recover from the error.  Note: the display will often show the error message along with the LED’s.

The table below shows the different flashing error status patterns.

ERROR #
- DESCRIPTION
READY
DATA
PAPER
CHECK 








 JAM
STOCK

---------------------------------------------------------------------

1  - Flash erase operation incomplete
ON
OFF
OFF 
OFF

2  - Flash Vpp problem


OFF
ON
OFF 
OFF

3  - Flash byte erase error

ON
ON
OFF 
OFF

4  - Flash sequence error

OFF
OFF 
ON 
OFF

5  - Flash block erase error

ON
OFF
ON 
OFF

6  - Bad Flash 



OFF
ON
ON 
OFF

7  - Flash program operation incomplete
ON
ON
ON 
OFF

8  - Flash byte program error

OFF
OFF
OFF 
ON

9  - Memory is full


ON
OFF
OFF 
ON

10 - Need a reclaim


OFF
ON
OFF 
ON

11 - Soft font download error

ON
ON
OFF 
ON

12 - Delete file error


OFF
OFF
ON 
ON

13 - File ID error


ON
OFF
ON 
ON

14 -  




OFF
ON
ON 
ON

15 - 




ON
ON
ON 
ON

The table below shows the different flickering error status patterns

ERROR #
- DESCRIPTION
READY
DATA
PAPER
CHECK 








 JAM
STOCK

---------------------------------------------------------------------

1  - Ribbon problem


ON
OFF
OFF 
OFF

2  - Processor fault


OFF
ON
OFF 
OFF

3  - Stepper timeout error

ON
ON
OFF 
OFF

4  - Paper Jam



OFF
OFF 
ON 
OFF

5  - 




ON
OFF
ON 
OFF

6  - 
 



OFF
ON
ON 
OFF

7  -




ON
ON
ON 
OFF

8  -




OFF
OFF
OFF 
ON

9  -




ON
OFF
OFF 
ON

10 - Ram failure



OFF
ON
OFF 
ON

11 - Rom failure



ON
ON
OFF 
ON

12 - Cutter failure


OFF
OFF
ON 
ON

13 - Check Optos


ON
OFF
ON 
ON

14 -  




OFF
ON
ON 
ON

15 - Powerup initialization problem
ON
ON
ON 
ON

SAMPLE BASIC PROGRAM FOR SENDING AND RECEIVING STATUS FROM PRINTER.

5 ON ERROR GOTO 140

10 CLS:PRINT "WHICH OF THE FOLLOWING PORTS IS YOUR PRINTER CONNECTED TO?"

20 PRINT:PRINT "1=LPT1:":PRINT "2=LPT2:":PRINT "3=COM1:":PRINT "4=COM2:"

30 PRINT:INPUT "ENTER NUMBER 1-4";PN$:PN=VAL(PN$)

40 IF PN < 1 OR PN > 4 THEN CLS:GOTO 10

50 ON PN GOTO 60,70,80,90

60 OPEN "LPT1:" AS #1:WIDTH #1,255:GOTO 100

70 OPEN "LPT2:" AS #1:WIDTH #1,255:GOTO 100

80 OPEN "COM1:9600,N,8,1,RS,DS60000" AS #1:GOTO 100

90 OPEN "COM2:9600,N,8,1,RS,DS60000" AS #1:GOTO 100

100 CLS

110 PRINT: INPUT "PRESS RETURN FOR STATUS !",N

120 PRINT#1,"<S2>"

130 FOR Q=1 TO 1000:NEXT Q

140 X=LOC(1)

150 IF X<1 THEN GOTO 140

160 B$=INPUT$(LOC(1),#1)

170 FOR Q=1 TO LEN(B$)

180 Z$=(MID$(B$,Q,1))

190 PRINT Z$; " ";

200 NEXT Q

210 GOTO 140

220 END




SHADING PATTERN SUPPLEMENT [not available on FGL21]
The ability to shade the ticket with different patterns is now available on the FGL41 printer.  There are around twenty patterns presently stored in the printer.  More patterns will probably be added in the future.  Also, we intend to allow the customer to download their own patterns.  The following commands and examples demonstrate the SHADING function of the printer.

SHADE PATTERN IN BACKGROUND - <PAB>

The shading can be either in the foreground or the background.   This command causes the shading to occur in the background.  This is the default setting for the printer.

SHADE PATTERN IN FOREGROUND - <PAF>

The shading can be either in the foreground or the background.   This command causes the shading to occur in the foreground.

SHADE PATTERN # - <PA#> 

The number sent is the pattern that you want to shade with.  See the chart below for the preliminary list of patterns available.  This may change slightly in the future.  Pattern 14 is the default setting

Pattern #
0 - white



10 - white



20 - vertical lines 

1 - very light course dot pattern

11 - very light fine dot pattern

21 - horizontal lines

2 - light course dot pattern

12 - light fine dot pattern


22 - forward diagonal lines

3 - light - medium course dot pattern
13 - light - medium fine dot pattern
23 - backward diagonal lines

4 - medium course dot pattern

14 - medium fine dot pattern

24 - square grid

5 - dark - medium course dot pattern
15 - dark - medium fine dot pattern
25 - diagonal grid

6 - dark course dot pattern

16 - dark fine dot pattern

7 - open



17 - open

8 - open



18 - open

9 - black 



19 - black

ENABLE SHADING - <ES>

This starts the shading of all the following data until the disable shading command.

DISABLE SHADING - <DS>

This ends the shading of the data.

Note: When background shading text, the entire character boxsize is shaded.  You can adjust this by using the boxsize command.  Also, due to the special dot history algorithms used by the printer to control print intensity some patterns will print slightly lighter or darker depending on their rotations.

Sample foreground shading ticket produced by the following commands.

<PAF><PA3><F12><ES>SHADING TEST<DS>

<PA4><ES>SHADING TEST<DS>

<PA5><ES>SHADING TEST<DS>

<p>

Sample background shading ticket produced by the following commands.

<PAB><PA12><F12><ES>SHADING TEST<DS>

<PA13><ES>SHADING TEST<DS>

<PA14><ES>SHADING TEST<DS>

<PA15><ES>SHADING TEST<DS>

<p>


You can shade an entire ticket by using the starting and ending row, column commands along with the shading command.

<RC0,0><PAB><PA25><ES>

<RC560,1600><DS><p>


FLASH MEMORY EXPANSION SUPPLEMENT




(NOT AVAILABLE ON FGL21)

Normally, the FGL41 printer comes standard with 128k of Flash memory.  However, it can be ordered with two megabytes of expansion Flash memory.   This memory is added directly to the main board and can be used for storing downloaded fonts or logos.  At powerup, the printer will determine if it has any additional memory.  If so, it will display a message on the LCD display and use both the expansion and main Flash for storing downloaded data.  However, any commands that are permanently stored in flash will still be saved in the main flash chip.  

All the rules for downloading information to the expansion flash are the same as before.  However, several new features have been added:

If the flash gets full, it will flash the LED panel with an error 9 status pattern (see the LED STATUS PANEL SUPPLEMENT for further info).

If you try to print a logo that was not saved or only partially saved because the flash was full, you will receive a status byte (28 dec) from the printer.

If you overflow the expansion flash when downloading a font set, you will get the flashing LED error 9 status as described above.  However, if you try and print an incomplete font set you will not get a status byte indicating a mistake as you would with an incomplete logo.  You will probably notice the mistake on the printout.

You may still use the download space available status request <S7> to monitor how much free space is left.  It will keep track of both the main and expansion flash.  Initially, there are 120000H free bytes with a 1 mb flash chip and 220000H free bytes with a 2 mb flash.

The ESC c command is still used to reset the pointers in the expansion flash (also see the <DF#> command).





FONT SIZE SUPPLEMENT

This section describes the different font sizes available on the Boca Printers and any restrictions pertaining to each.  See the following pages for actual-size samples of most of the available font sizes.  The samples are usually shown with character 33 (!) first, thru character 126.  If a character can't be printed in a certain font size it will appear as a blank character. All font sizes are available in rotated and non-rotated modes unless indicated.

Definitions:
Normal ASCII character set - characters (33-126).



Extended character set - characters (33-255).



German character set - 8 common German characters 



                       (64,91-93,123-126).



British Pound sign - character (96).



OCRA special characters - these are special 



characters recognized by OCRA scanners (95,96,126). 

FONT1 - (5x7) (7x8) - This is a self-styled font containing most of the normal ASCII characters.  It also includes the German character set and the British Pound sign.  It is not recommended for use.

FONT2 - (8x16) (10x18) - This is a self-styled font containing most of the normal ASCII characters.  It also includes the German character set and the British Pound sign.  

FONT3 - (17x31) (20x33) - This is an OCRB-styled font containing most of the normal ASCII characters.  It also includes the German character set and the British Pound sign.

FONT4 - (5x9) (7x11) - This is an OCRA-styled font containing most of the extended non-rotated  character set (no extended graphics characters).  It does not include lower-case letters in either rotation or the OCRA special character set.  It is not recommended for use on 200 dpi printers.

FONT5 - (5x11) (7x12) - This is a self-styled font containing most of the normal ASCII characters in non-rotated mode only.  This font is generally used by special customers and is not recommended for general use.

FONT6 - (30x52) (34x56) - This is an OCRB-styled font containing most of the normal ASCII characters.  This font also contains BOCA's condensed German and British character sets.

FONT7 - (15x29) (20x31) - This is a full OCRA font when printed on a 200 dpi printer.

FONT8 - (20x40) (20x33) - This font has been changed.  It is now the same as font13 except for a smaller boxsize.  This is the default font size for the 8.5" wide printers to allow them to easily interface to most word processing programs.

FONT9 - (13x20) (13x22) - It is a 13x20 OCRB style font (includes our condensed German character set and the British Pound sign) sitting in a 13x22 box.  (NOTE: Whereas most fonts are drawn the exact width of the character, font 9 is drawn with spaces on one or both sides of the character to optimize character to character spacing.  This results in the box width being equal to the character width.)  

FONT 10 - (25x41) (28x41) - This is a bold Prestige font containing the condensed German and British character sets. 

FONT 11 - (25x49) (26x49) - This is a Script font.

FONT 12 - (46x91) (47x91) - Orator font for tall, bold lettering.

FONT 13 - (20x40) (20x42) - Courier styled international character set (223 characters).




APPENDIX A - SAMPLE BASIC PROGRAM FOR 200 DPI PRINT HEAD

1 CLS:PRINT:PRINT "WHICH OF THE FOLLOWING PORTS IS YOUR PRINTER CONNECTED TO?"

2 PRINT:PRINT "1=LPT1:":PRINT "2=LPT2:":PRINT "3=COM1:":PRINT "4=COM2:"

3 PRINT:INPUT "ENTER NUMBER 1-4";PN$:PN=VAL(PN$)

4 IF PN < 1 OR PN > 4 THEN CLS:GOTO 1

5 ON PN GOTO 6,7,8,9

6 OPEN "LPT1:" AS #1:WIDTH #1,255:GOTO 10

7 OPEN "LPT2:" AS #1:WIDTH #1,255:GOTO 10

8 OPEN "COM1:9600,N,8,1,RS,DS60000" AS #1:GOTO 10

9 OPEN "COM2:9600,N,8,1,RS,DS60000" AS #1:GOTO 10

10 CLS

20 PRINT: INPUT "Enter number of tickets to print";N

30 FOR J=1 TO N

40 PRINT#1,"<RL><RC360,10><F3><HW1,1>GHOSTWRITER WORLD";

45 PRINT#1,"<RC380,76><F6><HW1,1><BS26,44>ALL<F2>";

47 PRINT#1,"<F6><BS26,44>THREE<F2>  <F6><BS26,44>PARKS";

50 PRINT#1,"<RC348,130><F6><HW1,1><BS42,44>PASSPORT";

60 PRINT#1,"<RC324,240><RL><F6><HW2,2>6";

70 PRINT#1,"<RC210,240><HW1,1>DAY";

74 PRINT#1,"<RC230,290><F3><HW1,1>ADMIT ONE";

76 PRINT#1,"<RC230,320><F6><HW1,1>GUEST";

78 PRINT#1,"<F1><RC230,370><F1><HW1,1>VERY SMALL PRINT";

80 PRINT#1,"<RC24,530><LT2><BX340,50>";

84 PRINT#1,"<RC25,528><LT2><VX338>";

85 PRINT#1,"<RC216,550><HW1,1><F2>DAY  1";

90 PRINT#1,"<RC24,580><LT2><BX340,50>";

95 PRINT#1,"<RC216,600>DAY  2";

100 PRINT#1,"<RC24,630><LT2><BX340,50>";

105 PRINT#1,"<RC216,650>DAY  3";

110 PRINT#1,"<RC24,680><LT2><BX340,50>";

115 PRINT#1,"<RC216,700>DAY  4";

120 PRINT#1,"<RC24,730><LT2><BX340,50>";

123 PRINT#1,"<RC25,780><LT2><VX338>";

125 PRINT#1,"<RC216,760>DAY  5";

170 PRINT#1,"<RC340,400><RL><F6><BS36,44><HW1,1>DAY GUEST";

180 PRINT#1,"<RC260,450><F3><HW1,1>$112.00";

190 PRINT#1,"<RC240,482><F3>PLUS TAX";

250 PRINT#1,"<RC280,1010><F3><HW1,1>12345678";

260 PRINT#1,"<RC60,990><NL10><X2>*01000407*";

270 PRINT#1,"<RC360,820><F9><HW1,1>VALID ONLY ON DATE STAMPED"

280 PRINT#1,"NONTRANSFERABLE NONREFUNDABLE";

290 PRINT#1,"<RC280,870><F3><HW1,1>01000407";

500 PRINT#1,"<RC20,1079><RR><F3><HW1,1>GHOSTWRITER WORLD"

2000 PRINT#1,"<p>";

2005 NEXT J

2100 END
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WINDOWS COMPATIBILITY SUPPLEMENT

[not available on FGL21]

All 300 dpi Ghostwriter Series Printers containing either FGL IV or FGL41 boards may be configured to operate directly from Windows.  These printers will accept all PCL4 commands.  When selecting the printer from your Windows menu, choose the HP LaserJet IIP Plus setting.

To configure a given printer to operate in Windows, you must adjust the margins to match your ticket size.  Do not adjust the page size.  Adjusting the page size will result in incorrect formatting of the ticket.  The following example demonstrates how to configure a standard 2” x 5.5” ticket in Windows.  The print orientation in this example will be portrait mode.

PAGE CONFIGURATION

Windows assumes a paper size of 8.5” wide  x 11” long.  Since the ticket is 2” x 5.5”, you should set up the margins as follows:

· top margin = .25” (minimum value allowed by most Windows applications)

· bottom margin = page length - ticket length - top margin = 11-5.5.-.25 = 5.25”

· left margin = .25” (minimum value allowed by most Windows applications)

· rightmargin = page width - ticket width - left margin = 8.5 - 2 - .25 = 6.25”

NOTE: The HP PCL4 printers reserve a .25 inch area around the edge of the page which cannot be printed in.  Therefore, most Windows application prevent the user from specifying margins less than .25 inches in size.  BOCA printers typically print within .050” (?) of the ticket stock.  To accommodate this ability, .20” is automatically subtracted from the top and left margin settings.  This adjustment is transparent to the user except when comparing the exact location of printout produced on a BOCA printer to a LaserJet printer.

ORIENTATION

When printing in landscape mode, set the orientation on the paper size screen of page setup.  Please note that the top/bottom, left/right definitions are swapped to accommodate the landscape orientation.  Most Windows applications do not allow mixing landscape and portrait orientations on the same page.  However, the printer is capable of mixing orientations should it receive the proper information.

BAR CODES

Bar coding is not yet a standard feature of Windows.  However, there are third party applications and utility programs which can provide a wide variety of bar code formats within the Windows environment.  These programs usually support bar codes in one of two ways - either as truetype fonts or as bitmapped graphics.  Our experience indicates that programs outputting bar codes as graphics seem to give better results as they offer better control over bar widths and spacing.  If you are planning to use bar codes in your application, we suggest that you test one or more of these products with your application before making a final decision.

GRAPHICS

Windows allows for a variety of graphic representations - coarse dithering, fine dithering and line art.  Fine dithering appears to produce the best results.  If your graphics printing looks excessively coarse, check your print setup options to verify the proper format.

FONTS

Windows supports several types of fonts when printing to PCL4 printers - Resident, Truetype and HP soft fonts.  Resident fonts are permanently stored in the printer and provided in three point sizes  (8.5, 10 and 12 point) and two type faces (Courier and Line Printer).  Truetype and HP soft fonts are stored in the computer and are downloaded to the printer by Windows as needed.  This approach provides a far greater selection of fonts than those available through FGL.  However, the overhead associated with Windows print drivers may result in reduced ticket throughput.

Truetype fonts are produced by Windows “on the fly” and are downloaded on a character by character basis.  This means that only the characters used on a ticket are actually sent to the printer.  Once sent, the characters are stored in the printer’s memory until deleted by the Windows.  Windows will automatically delete temporary fonts at the conclusion of each print job.

Soft fonts are files that contain complete character sets and may be downloaded at the start of the day as part of the system’s initialization procedures.  Windows can mark these fonts as permanent which causes them to remain resident in the printer until the printer’s power is turned off.  Since these fonts are only downloaded once, data transfer is minimized resulting in improved ticket throughput. 

SOFT FONT INSTALLATION PROCEDURE

Windows can only install HP PCL compatible fonts and scalable typefaces.  The installed fonts will only be valid for the printer for which they are installed.  To install new soft fonts in Windows 3.1, ENTER “Print Manager”.  Then select "Printer Setup..." from the "Options" menu, "Setup..." and "Fonts...".  To install new soft fonts in Windows 95 or NT, choose “Printers”, “Properties” and “Fonts”.  While the exact instruction sequence will vary between different Windows operating systems, you should be able to load new fonts by following the guidelines listed below.  (If you have any difficulty correlating these instructions to your specific operating system, use Windows On-line help for additional information.)

Add new fonts by selecting the font’s present location (drive and directory) and its destination.

If your fonts are already in a directory on your hard disk, use the same drive and directory as the 

fonts.  Otherwise, use the default printer font directory C:\PCLFONTS.

Downloading Soft Fonts as Temporary or Permanent

The process of transferring soft fonts from your computer to your printer is called downloading. If you use a font or typeface frequently, download it as permanent.  You can generally print faster when you install fonts and typefaces as permanent. If you install a font or typeface as temporary, it is not loaded into your printer's memory until you want to print with it. The Temporary setting is the standard setting, and works well when you rarely use a font or typeface. When you first install a disk-based font or typeface, temporary is the default setting.

To change the download setting to permanent or temporary:

1.
Select the font or typeface you want to download as permanent or temporary.  


Although you can select more than one font or typeface in the list box, you can only select one


font or typeface at a time to change the download setting.  If you select more than one font or


typeface, the buttons used to select Permanent or Temporary will be dimmed when you try to


select either setting.

2.
Select the Permanent or Temporary button.

3.
Repeat steps 1 and 2 for each font that you want to change the downloading option.

4.
When you are finished changing the downloading option, choose the Exit button.


If you designated any fonts as permanent, a dialog box appears, asking whether you want the


fonts downloaded immediately and/or automatically each time you start your computer.

5.
Leave both Download Now and Download at Startup selected if you want to download your fonts


or typefaces to the printer immediately and then each time you start your computer.


If you select Download at Startup, you must turn your printer ON before you turn you computer


ON. This is because Windows inserts a line into your AUTOEXEC.BAT file that automatically 

             downloads the selected fonts and typefaces to your printer every time you restart 
your computer.

6.
Choose the OK button.

NOTE:  If you are unable to print all the characters in a soft font, you may not have 

enough printer memory for all of the fonts you are downloading.  To prevent this error, try 

downloading fewer fonts, or contact Boca Systems about purchasing additional printer memory.






Preliminary




PROGRAMMING GUIDE FOR 2S

All two sided (2S) FGL-based printers are programmed in accordance with the Hybrid FGL programming language.  The only deviation from this is in regard to the row/column designation on the rear of the ticket.  As shown in the following diagram, the starting print position of the rear text is offset by approximately 26 rows and 340 columns from its logical position.  Please note that the last one inch on the rear of the ticket is unprintable.
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MAGMINI41 / MAG41 PRINTER



NOTE: The <h>, <r> and <RE> commands should not be used with either the MagMini41 or the Mag41 printers.

MAGMINI41 SEQUENCE
MAG41 SEQUENCE
MAG41 SEQUENCE

INITIALIZATION SEQUENCE
INITIALIZATION SEQUENCE
INITIALIZATION SEQUENCE

· Ticket feeds forward through magnetics module to register ticket
· Ticket feeds forward into burster
· Ticket feeds forward into burster

· Ticket reverses to encode position
· Burster separates ticket
· Burster separates ticket









NORMAL OPERATION
MULTIPLE TICKET OPERATION
SINGLE TICKET OPERATION

· CPU sends magnetics data, followed by ticket data
· CPU sends magnetics data, followed by ticket data
· CPU sends magnetics data, followed by ticket data

· Printer starts encode process
· Printer starts encode process
· Printer starts encode process

· Burster separates ticket
· Magnetics data is verified
· Magnetics data is verified

· Ticket moves through print station, while the next ticket is reversed through magnetics to the pre-encode location
· Ticket moves through print station, while the next ticket is separated in the burster 
· Ticket moves through print station, while the next ticket is separated in the burster 

· Ticket ejected after printing
· Next ticket starts to encode and verify magnetics data (note: this step is bypassed if valid data is not received from CPU prior to this point)
· Current ticket ejected

· Next ticket starts encoding
· Current ticket ejected after printing, while next ticket completes mag verification
· Next ticket starts encoding

(NOTE:  The “next ticket starts encoding” function will eventually be performed while the ticket is being printed)
· Repeat “ticket moves through print station” step 


Please note that the Mag41’s multiple ticket mode is significantly faster than either the MagMini41 or the Mag41 single ticket operation.  However, the multiple ticket mode requires the new ticket data to arrive at the printer prior to printing the previous ticket data.

COMMAND FORMATS and COMMUNICATIONS

· All printing related commands will be handled in accordance with BOCA’s FGL IV programming guide. 

· Any error in writing to the magnetic strip will cause the printer to automatically print a “void” ticket.

· To print a ticket without magnetics, just send a valid ticket with a print command.  The printer will automatically bypass the encoding operation.

· All transmissions to and from magnetics will be as defined below.  These functions will follow normal FGL formats.




CPU   COMMANDS

COMMAND
Definition
Printer Response





<T1>
write track 1 magnetics 


<T2>
write track 2 magnetics 


<T3>
write track 3 magnetics 


<T4>
write track 4 magnetics 


<WM>
start writing magnetics
ACK or NAK after completion of encode

<bc#>
burst length


The burst length is preset at the factory and should not require adjustment by the customer.  In the event that the ticket is not bursting at the proper location, the burst length # should be adjusted to a value slightly greater than or less that the actual ticket length.  The ticket length is defined as the number of dot columns in the ticket.  (For example, a 8”, 203.1 dpi ticket is approximately 1624 dots long; at 305 dpi, the ticket is 2440 dots long.)

The magnetics section of the printer is shipped from the factory in either the ATB or ISO (1 thru 3 track) configuration.  Please address the magnetics in the format appropriate to your configuration type: 

ATB FORMAT

The data for each track must be terminated with an EOT (04H).  All data must be sent in accordance with the ATB specification.

Typical ATB data stream 

<T1> block1 ; block2 ; block3 EOT

<T2> block1 ; block2 ; block3 EOT

<T3> block1 ; block2 ; block3 EOT

<T4> block1 ; block2 ; block3 EOT

<WM>

NOTES:

1. Do not insert spaces in data stream.  Spaces are for readability only.

2. All 4 tracks support alphanumeric data.

3. The “;” (block separator character) must be sent between blocks whether or not there is any data in a given block.

4. Maximum number of characters per block: Block 1 = 60; block 2 = 60; block 3 = 40.

ISO FORMAT

The data for each track must be terminated with an EOT.  All data must be sent in accordance with the ISO specification.

Typical ISO data stream 

<T1> block1 EOT

<T2> block1 EOT

<T3> block1 EOT

<WM>

NOTES:

1. Do not insert spaces in data stream.  Spaces are for readability only.

2. ISO data contains only one block of data and no block separator characters.

3. A start, stop and LRC byte are automatically inserted into each track of data.  These three characters are counted among the maximum characters allowed per track.

4. Tracks 1 supports alphanumeric data.  Tracks 2 & 3 are numeric only.

5. Maximum number of characters per track: Track 1 = 79; track 2 = 40; track 3 = 107




APPENDIX B  - GHOSTWRITER COMMANDS - Quick Reference Chart

· ROW/COLUMN COMMAND - <RCx,y>

· ROTATION COMMAND -
<NR> No rotation




<RR> Rotate right (+90)




<RU> Rotate upside down (+180)




<RL> Rotate left (+270 or - 90)

· HEIGHT/WIDTH COMMAND - <HWx,y>

· FONT SIZE COMMAND -
<F1>
Font1 characters (5x7)




<F2>
Font2 characters (8x16)




<F3>
OCRB (17x31)




<F4>
OCRA (5x9)




<F6>
large OCRB (30x52)




<F7>
OCRA (15x29)




<F8>
Courier (20x40)(20x33)




<F9>
small OCRB (13x20)




<F10>
Prestige (25x41)




<F11>
Script (25x49)




<F12>
Orator (46x91)




<F13>
Courier (20x40)(20X42)

· BOXSIZE COMMAND - <BSx,y>

· CLEAR BUFFER COMMAND - <CB> 

· GRAPHICS COMMAND - <G>byte1,byte2,byte3,byte4,byte5,byte6,byte7  OR




      <G#>byte1,byte2...byte#

· ASCII GRAPHICS COMMAND - <g#>ASCII high byte1,ASCII low byte1 ... byte#

· BAR CODE INTERPRETATION COMMAND - <BI>

· BAR CODE SELECT COMMAND - <AB#>string or <aB#>string 

Old style - rotation commands have no effect on bar codes.



 
A= U (for upc and ean8)




A= E (for ean-13)




A= N (for three of nine)




A= F (for interleaved two of five)




A= C (for uss-codabar)




A= O (for code 128)

New style - rotation commands do effect bar codes.




a= u (for upc and ean8)




a= e (for ean-13)




a= n (for three of nine)




a= f (for interleaved two of five)




a= c (for uss-codabar)




a= o (for code 128)




a= s (for softstrip)




B= P (for picket-fence)




B= L (for ladder )




# = width of bar code




string = bar code data

· BAR CODE EXPANDED COMMAND - <X#>

· BAR CODE RATIO ADJUST - <AXB#>string or <aXB#>string

· PRINTING LENGTH COMMAND - <PL#> or <pl#>

· PERMANENT TICKET LENGTH COMMAND - <tl#>

· DELETE PERMANENT LENGTH COMMAND - <dpl>

· REPEAT COMMAND - <RE#>


not available on Mag41/MagMini41
· TRANSPARENT MODE ON - <t>

· TRANSPARENT MODE OFF - <n>

· STATUS REQUEST - <S1>

· PROM TYPE AND TICKET COUNT STATUS REQUEST - <S2>


· DELAYED STATUS - <S3> or <s3>

· NO STATUS - <S5> or <s5>

· ASCII STATUS - <S6> or <s6>

· DOWNLOAD BYTES AVAILABLE STATUS - <S7>

· PARTIAL ASCII STATUS - <S8> or <s8>

· CLEAR PERMANENT STATUS COMMAND - <cs>

· PRINT DOWNLOADABLE FONT - <Flw,h><BSw,h>

· PRINT DOWNLOADABLE LOGO - <LD#>

· PRINT LOGO - <LO#>

· STARTING POINT - <SP#,#> for logos only

· DRAW BOX COMMAND - <BXr,c>

· DRAW VERTICAL LINE - <VXr>

· DRAW HORIZONTAL LINE - <HXc>

· LINE THICKNESS COMMAND - <LT#>

· PRINT TICKET COUNT - <PC>

· LOAD TICKET COUNT - <TC1234567>

· ENABLE INVERTED PRINT MODE - <EI>

· DISABLE INVERTED PRINT MODE - <DI>

· CRT MESSAGE ENABLE - <ME>

· CRT MESSAGE DISABLE - <MD>

· MULTIPLE TICKET MODE DISABLED - <md>

· MULTIPLE TICKET MODE ENABLED - <me>

· DIAGNOSTIC MODE COMMAND - <DM>

· PURGE PRINTER OF REMAINING TICKETS COMMAND - <PP>

· PARKING TICKET COMMAND - <PT> or <pt>

· DELETE PERMANENT PARKING TICKET COMMAND - <dpt>

· SINGLE BUFFER MODE COMMAND - <sb>

· MULTIPLE BUFFER MODE COMMAND - <mb>

· EXPANDED CHARACTER MODE ENABLE COMMAND - <xe>

· EXPANDED CHARACTER MODE DISABLE COMMAND - <xd>

· TRANSLATION TABLE COMMAND - <TT#> or <tt#>

· TEST BUTTON DISABLED COMMAND - <td>

· TEST BUTTON ENABLED COMMAND - <te>

· PRINT ON TICKET PATH #1 - <P1>

· PRINT ON TICKET PATH #2 - <P2>

· DUAL PRINTER MODE - <pb>

· SINGLE SUPPLY MODE - <pb1>

· DUAL SUPPLY MODE - <pb2>

· CASH DRAW A COMMAND - <DA>

· CASH DRAW B COMMAND - <DB>

· ENABLE TEST TICKET ACKNOWLEDGE COMMAND - <ta>

· DISABLE TEST TICKET ACKNOWLEDGE COMMAND - <dta>

· FILE ID COMMAND - <ID#>

· PERMANENT FILE COMMAND - <PF> [not available on FGL21]

· TEMPORARY FILE COMMAND - <TF>

· DELETE FILE COMMAND - <DF#>

· NORMAL PRINT / CUT COMMAND - 0CH (FF) or <p>

· PRINT / NO CUT - 1DH or <q>

· PRINT & EJECT TICKET - <z>

· PRINT / CUT (HOLD TICKET IMAGE) - <h> 
not available on Mag41/MagMini41
· PRINT / NO CUT (HOLD TICKET IMAGE) - <r>
not available on Mag41/MagMini41
· CASH DRAW COMMAND - 1CH

· LOAD DOWNLOADABLE LOGO - ESC<RC0,0><G#>(BYTE1 -BYTE#) <RC#,#><G#>(BYTES)...ESC

· CLEAR DOWNLOADABLE STORAGE AREA – ESCc

· PRINT INTENSITY - <lve#>

The following commands are NOT AVAILABLE on FGL21

· SCALE DOWN - <SD#> 

· SHADE PATTERN IN BACKGROUND - <PAB>

· SHADE PATTERN IN FOREGROUND - <PAF>

· SHADE PATTERN # - <PA#>

· ENABLE SHADING - <ES>

· DISABLE SHADING - <DS>

· PCX FILE BEING SENT COMMAND - <pcx>




APPENDIX C - 
ASCII CHARACTER SET

CHAR
DEC
HEX
CHAR
DEC
HEX
CHAR
DEC 
HEX

NUL
0
 0
 +
43
 2B
 V
86
56

SOH
1
 1
 
44
 2C
 W
87
57

STX
2
 2
 -
45
 2D
 X
88
58

ETX
3
 3
 .
46
 2E
 Y
89
59

EOT
4
 4
 /
47
 2F
 Z
90
5A

ENQ
5
 5
 0
48
 30
 [ *
91
5B

ACK
6
 6
 1
49
 31
 \ *
92
5C

BEL
7
 7
 2
50
 32
 ] *
93
5D

BS
8
 8
 3
51
 33
 ^
94
5E

HT
9
 9
 4
52
 34
 _ **
95
5F

LF
10
 A
 5
53
 35
 ` *** 
96
60

VT
11
 B
 6
54
 36
 a
97
61

FF
12
 C
 7
55
 37
 b
98
62

CR
13
 D
 8
56
 38
 c
99
63

SO
14
 E
 9
57
 39
 d
 100
64

SI
15
 F
 :
58
 3A
 e
 101
65

DLE
 16

 ;
59
 3B
 f
 102
66

DC1
 17
11
 <
60
 3C
 g
 103
67

DC2
 18
12
 =
61
 3D
 h
 104
68

DC3
 19
13
 >
62
 3E
 i
 105
69

DC4
 20
14
 ?
63
 3F
 j
 106
6A

NAK
 21
15
 @ *
64
 40
 k
 107
6B

SYN
 22
16
 A
65
 41
 l
 108
6C

ETB
 23
17
 B
66
 42
 m
 109
6D

CAN
 24
18
 C
67
 43
 n
 110
6E

EM
25
19
 D
68
 44
 o
 111
6F

SUB
 26
1A
 E
69
 45
 p
 112
70

ESC
 27
1B
 F
70
 46
 q
 113
71

FS
28
1C
 G
71
 47
 r
 114
72

GS
29
1D
 H
72
 48
 s
 115
73

RS
30
1E
 I
73
 49
 t
 116
74

US
31
1F
 J
74
 4A
 u
 117
75

SP
32
20
 K
75
 4B
 v
 118
76

!
33
21
 L
76
 4C
 w
 119
77

"
34
22
 M
77
 4D
 x
 120
78

#
35
23
 N
78
 4E
 y
 121
79

$
36
24
 O
79
 4F
 z
 122
7A

%
37
25
 P
80
 50
 { *
123
7B

&
38
26
 Q
81
 51
 | *
124
7C

'
39
27
 R
82
 52
 } *
125
7D

(
40
28
 S
83
 53
 ~ ****
126
7E

)
41
29
 T
84
 54
 DEL
127
7F

*
42
2A
 U
85
 55





* - German characters


** - OCRA special character


*** - OCRA special character or British pound sign


**** - OCRA special character or British pound sign



APPENDIX D

[image: image8.png]SPECIAL CHARACTER SET — NOT TO SCALE?

ascI1

e

3
\
1

GERMAN

3

s
M
M

o

@

°

OCRA  BRITISH

<

DEC.

64
91
92
93
95
9

123

124

125

126

HEX.

48
5B
sC
5D
SF
68
7B
7c
D
7E

EX.
HEX.

8E
99
9

84
94
81




[image: image9.png]FONT SAMPLES AT 200 DPI

e R e

THIS IS FONTZ AT 208 OPI

1HSYE * ) w+,-./B123456789: |
ﬂBCDEFGHIJKLHNUPGRSTUUHXYZRW £
abedefghi jkimnepqratuvuxyzdsi R~

~ THIS IS FONT3 AT 200 DPI

TH$%&' (O %+ ,-./0123456789: ;=78
ABCDEFGHIJKLMNOPQRSTUVWXYZﬂUUA
abcdefghijklmnopgrstuvwxyzasuf

THIS IS FONT6 AT 200 DPI
1#$7&' (O *+,-./0123456789: ;=8
ABCDEFGHIJKLMNOPQRSTUVWXYZAOUA_£

abcdefghijklmnopgrstuvwxyzaouf

THiIS IS FONT9 AT 200 DPI

[H#S%&' ()*+,-./0123456789: ;=78
ABCD"FGHIJKLMNOPQRSTUVNXYZAGU £
abcdefghijklmnopgrstuvwxyz&oul

THIS IS FONT10 AT 200 DPI

V#S%& ()*+,-./0123456789:;=28
ABCDEFGHIJKLMNOPQRSTUVWXYZAOU"~ £
abcdefghijklmnopqrstuvwxyzdsil

THIS IS FONT11 AT 200 DPI
I#$%&" () *+,-./0123456789:;=7@
ABCDEFGHIJKLMNOPQRSTUUWXVZ[\]

THIS IS FONT12 AT 200 DPI
L#$%&"' ()*+,-./0123456789:;=7@
ABCDEFGHIJKLMNOPQRSTUVWXYZ

THIS IS FONT13 AT 200 DPI

'#$%& " ()*+,-./0123456789:; ?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]~
abcdefghijklmnopqrstuwayz{]} 0Ciiéa4adceseii1khFRs6000yOUocox F4
166fiN2 226431« JARAG] | qdewql Lyl —|aAlplyll=llropBiE1 111 I [y THO

,,,,,, + 3![§+ °“.132m




2

