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6015 Printer

Developers Manual

Wednesday, November 03, 1999

Printer Software Specification

Introduction

The 6015 Hand Held Printer has two resident character sets, International and IBM compatible graphic character sets.

For both character sets, the lower 128 characters follow the ASCII standard. The characters 0 through 31 are reserved ASCII printer control characters, while 32 through 127, are the ASCII alpha numeric, upper and lowercase characters. 

The extended characters are from 128 to 255.

· For the international character set, the upper 128-byte values code a collection of characters and symbols.

· For the IBM compatible character set, the upper 128-byte values code a collection of block graphic characters and special characters for drawing frames and boxes.

· The printer defaults to the international character set on initial power up. 

In addition to these character sets, printer supports escape sequences, basically the ASCII escape character followed with one or more bytes, to selects various printer modes and features.

Control Characters

· The printer has a set of single byte commands, which provide control of the printer functions. The printer also provides a single byte response commands informing the user of the printer status.

· In this section, the recognized single byte control characters and the corresponding printer actions are summarized.

Character
Control
Hex/Dec
 CONTROL ACTION

EOT
^D
 04/04
End Of Text

Printer sends an EOT character when buffer is empty; tells the Palm device that printer is in idle mode.

BS
^H
 08/08
Back Space

Remove previous character in print buffer.

HT
^I
 09/09
Horizontal Tab

Tab to 5,9,13,17,21,25,29,33,37 or to the beginning of next line. 

LF
^J
 0A/10
Line Feed

Advance to beginning of next line.

VT
^K
 0B/11
Vertical Tab

Advance 5 lines.

FF
^L
 0C/12
Form Feed

Advance 10 lines.

CR
^M
 0D/13
Carriage Return

Advance to beginning of next line.

Clears double width or extended print pending. 

SO
^N
 0E/14
Shift Out

Printer defaults to 24 column mode 

SI
^O
 0F/15
Shift In

Printer defaults to 42-column mode.

XON
^Q
 11/17 
Transmitter On

Printer to Host: Ready to receive data.

Host to printer: The Host is ready to receive data.

AUXON
^R
 12/18
Printer on

Printer to Host: Printer is on line.

Transmitted after initial power up or clearing of printer jam or paper reload.

Control Characters

Character
Control
Hex/Dec
                        CONTROL ACTION

XOFF
 ^S
 13/19
Printer receiver is off

Printer to host: Print Buffer is full.

Host to Printer: Palm device transmitter off.

NORM
 ^T
14/20
Return to default 42 column mode

AUXOFF
 ^U
15/21
Printer to Host: printer is off

Transmitted to host before power down or paper out

CANCEL
 ^X
 18/24
Cancel and reset printer

Print buffer is reset and printer placed in initial power-up default settings.

 ESC
  ^[
1B/27
Escape

Escape character precedes graphics and printer operating modes. 

Refer to escape command section.

EXTEND
  ^\
1C/28
Extended print

All characters following this command are printed double high.

EXTEND OFF
  ^]
1D/29
Extended print off/Normal print 

All characters following this command are printed normal height.

Resident Character Sets

The printer has two resident character sets installed. These character sets are monospaced, meaning for each character pitch selected (CPI) all the characters are exactly the same width, making page layout easy to control. The following commands are used to select the various fonts.

ESC-‘F’-1

Selects international character set

ESC-‘F’-2

Selects IBM graphic character set
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1BM Graphic Character set




Resident Character sets - Typefaces

For each resident character set, several font typefaces are available, this feature enables 24 through 42-column printing.

A total of four different font tables are used to generate the font typefaces. On initial power up, the printer defaults to 42 column, 21 CPI typeface. 

Listed below are the fonts installed, properties and typeface command strings to select them.

FONT NAME
PITCH
COLUMNS PER LINE
CHARACTER SIZE (WxH)
SOFTWARE COMMAND

Normal
24 CPI normal
48
8x21
ESC+'k'+'5'

Normal
21 CPI normal
42
9x21
ESC+'k'+'4'

Normal
19 CPI normal
38
10x21
ESC+'k'+'3'

Normal
16 CPI normal
32
12x21
ESC+'k'+'2'

Normal
12 CPI normal
24
16x21
ESC+'k'+'1'

Rotated
13 CPI rotated
24 (rows per line)
14x16
ESC+'k'+'0'

Resident Character Sets - Emphasized Print

For the normal typeface characters, the individual lines or strokes of each character are finer, giving a more airy feel to the typeface. Emphasized characters have a heavier or thicker line width, putting more emphasis on the text.  Any line of text using a resident fonts may be emphasized using the following command:
ESC-‘U’-‘1’ 
Enable emphasized print starting with the current text line.
ESC-‘U’-‘0’ 
Disable emphasized print starting with the current text line.
Resident Character Sets - Line Spacing

The line spacing between successive printed text lines can be set using the text line spacing command (ESC-‘A’-n). While printing IBM graphic characters, the line spacing must be set to zero by issuing the ESC-'A'-0 command string, this setting enables connection of graphic characters on successive lines.

During text print, 0.125mm line feed may be performed with the graphic linefeed command (ESC-'J'-n).

Line spacing commands


ESC-‘A’-n 
Where n is the number of graphic-line-spacing, in increments of 0.125mm. 0 through 10 dot spaces can be selected.   On power-up, printer defaults to 3-dot line spacing after each printed text line (ESC-'A'-3)  
ESC - 'J' - 'n'      where n is number of desired graphic line feeds, increments of 0.125mm.

0 through 255 dot line feeds can be selected.

Printer Operating Mode Commands
The printer can be operated in two modes, Online or Buffer modes. In Online mode, the characters are printed as they are received. In buffer mode, the characters received are stored in the print buffer and printed upon receipt of EOT character.




Printer operating mode commands


Select Online mode, characters printed as received:



<ESC><P><#>
Select Buffer mode, characters received printed on receipt of  <control D>:
<ESC><P><$>
8-Bit Dot Addressable Graphics commands

The printer uses a single line thermal head, which has 384 heating element pitched at .125mm; the total print width is 48 mm. The 8-bit graphic commands enable control of each one of the 384 heating elements and advancing of the paper by increments of .125 mm.

To select the 8-bit graphic mode the user application must issue the ESC-V command, next the host application sends two bytes to indicate the number of the graphic lines desired, followed with packet of 48 bytes for each graphic line. The printer prints the graphic line and advances to the next line automatically.

8-Bit Dot Addressable Graphics commands
Select 8 Bit Addressable Graphic Mode: 

<ESC> <V> <n1> <n2>< ( 48 bytes * n2n1) >






where <n1><n2> is 16 bit integer indicating 







Number of graphic lines of 48 characters each,

To be received. Valid Graphic Character set is                    
from 0x00 to 0xFF Hex using bits 0-7.

Example: 
ESC - V - 0x01- 0x00 - ' 48 bytes of data'







Prints a single line of graphic.

Perform n < .125mm> dot line feed:       

<ESC><J><n>
Bar Codes

The printer supports several bar code symbologies.  Two commands are defined for printing bar codes.

 
Bar Code Command Formats:
ESC-'z'- n1 - n2 - L - [data]

ESC-'Z'- n1 - n2 - L - [data]





'z'
print bar code only






'Z'
prints bar code and ASCII visible






n1
bar code type







'1'    
Code 39







'2'    
Code 128, UCC/EAN-128







'3'    
Interleaved 2 of 5







'4'    
UPC/EAN/JAN







'5'    
Codabar 






n2
number of character bytes in data array 1 - 255






L
height of bar code printed in increments of .125mm

Code 39 specification

Description:
Each symbol starts with Leading Quiet Zone, followed with Start Symbol, Data Symbols, ending with Stop Symbol and Trailing Quiet Zone.

Character set:

36 alphanumeric (0-9, A-Z) and '-' 'space' '$' '/' '+' '%'




Note: Only capital letters are supported.

Elements per symbol:
9 (5 bars, 4 spaces)

Character density:
6.25 CPI


Bar width:

0.25mm (narrow to wide ratio of 1:3).

Characters per line:
9 with auto center (maximum).

Example:

To print "CODE-39", 1 mm high the application sends this command string:



Esc- 'Z' - '1' - 0x07 - 0x0a - 'CODE-39'

Code 128 specification  

Description:
Each symbol starts with Leading Quiet Zone, followed with Start Symbol, Data Symbols, ending with Stop Symbol and Trailing Quiet Zone.

Character set:

Support for full 256 ASCII set among three subsets.

Elements per symbol:
6 (3 bars, 3 spaces)

Character density:
9.1 CPI


Bar width:

0.25mm

Characters per line:
13 alphanumeric to 26 numeric (maximum) - automatically centered.

Code 128 Start character:
<start character> = {0x87, 0x88, 0x89} determines the character set to be printed.

               IF   <start character> is  0x87  CODE A:

CHARACTERS SENT TO PRINTER

CHARACTERS READ BY BAR CODE READER

     0x020  through  0x03F  ASCII



0x020  through  0x03F  ASCII

 (#32 - #63)





 (#32 - #63)

    0x040  through  0x07F  ASCII



0x00   through  0x07F  ASCII

(#64 - #127)





(#0 - #31)

              IF   <start character> is  0x88  CODE B:

CHARACTERS SENT TO PRINTER                 CHARACTERS READ BY BAR CODE READER

     0x020  through  0x07F  ASCII



0x020  through  0x07F  ASCII

(#32 - #127)





(#32 - #127)

              IF   <start character> is  0x89  CODE C:
CHARACTERS SENT TO PRINTER                 CHARACTERS READ BY BAR CODE READER

 PAIRS 0x030 through 0x039  ASCII

     PAIRS 0x030 through 0x039  ASCII

(#48 - #57)





(#48 - #57)

NOTE: with CODE C - each number must be paired with another.

Code 128 Data Bytes:

<DATA>

The data bytes are defined by which character set is defined.  The printer accepts all characters 0x20h - 0x7Fh which are translated as defined above.

Also, characters 0x080 - 0x86 may be used as code 128 control characters:

HEX
DEC
CODE A
CODE B
CODE C

0x080
128
FNC 3
FNC 3


0x081
129
FNC 2
FNC 2


0x082
130
SHIFT
SHIFT


0x083
131
switch to C
switch to C


0x084
132
switch to B
FNC 4
switch to B

0x085
133
FNC 4
switch to A
switch to A

0x086
134
FNC 1
FNC 1
FNC 1

FNC 1:  reserved CODE 128 character (used for UCC/EAN128)

FNC 2:  message append (not supported by all bar code readers)

FNC 3:  Initialize bar code reader

FNC 4:  extend characters (bar code reader reads character + 128)

     for example:  'a' is changed from #97 to #97+128 = #225

Notice: It is possible to switch code sets in the middle of the bar code.  This is useful with heavily numeric alphanumeric bar codes (see example below).

Code 128 EXAMPLES:

Print alphanumeric bar code "A2a", 12.5mm high, with human readable text:

n1 = 3 printed characters + 1 start character = 4

L = 12.5mm / .125 = #100

start character = START B (full ASCII alpha numeric) = #136

#27 
#90
#50
#04
#100
#136
#65
#50
#97

0x1B
0x5A
0x32
0x04
0x64
0x88
0x41
0x32
0x60

ESC
‘Z’
‘2’
0x04
‘d’
0x88
‘A’
‘2’
‘a’

Print all-numeric bar code "1234", 5mm high, without human readable text:

n1 = 4 printed characters + 1 start character = 5

L = 5mm / .125 = #40

start character = START C (numeric pairs) = #137

#27 
#122
#50
#05
#40
#137
#49
#50
#51
#52

0x1B
0x7A
0x32
0x05
0x28
0x89
0x31
0x32
0x33
0x34

ESC
‘z’
‘2’
0x05
‘(’
0x89
‘1’
‘2’
‘3’
‘4’

Print alphanumeric bar code "AB31234", 7mm high, without human readable:

n1 = 7 printed characters + 1 start character + 1 control character = 9

L = 7mm / .125 = #56

start character = START B (alpha-numeric) = #137

#27 
#122
#50
#09
#56
#137
#65
#66
#51
#131
#49
#50
#51
#52

0x1B
0x7A
0x32
0x09
0x38
0x89
0x41
0x42
0x33
0x83
0x31
0x32
0x33
0x34

ESC
‘z’
‘2’
0x09
‘8’
0x89
‘A’
‘B’
‘3’
switch to C
‘1’
‘2’
‘3’
‘4’

UCC/EAN-128 specification

Description:
The UCC/EAN-128 specification is an internationally recognized format for application identifiers in code 128 bar codes.  The bar code symbology is identical to Code 128.  These identifiers are not intended for point-of-sale applications.  Only recognized bodies of the UCC or EAN may assign application identifiers.  More information may be found at:  

http://www.ean.be/  for the EAN and

http://www.uc-council.org/   for the UCC

EAN 128 EXAMPLES:

Print all-numeric bar code "1234", 5mm high, with human readable text in EAN-128 format:

n1 = 1 start character + EAN specifier + 4 printed characters = 6

L = 5mm / .125 = #40

start character = START C (numeric pairs) = #137

#27 
#90
#50
#06
#40
#137
#134
#49
#50
#51
#52

0x1B
0x5A
0x32
0x06
0x28
0x89
0x86
0x31
0x32
0x33
0x34

ESC
‘Z’
‘2’
0x06
‘(’
0x89
FNC1
‘1’
‘2’
‘3’
‘4’

Interleaved 2 of 5 specification 


Description:
Each symbol starts with Leading Quiet Zone, followed with Start Symbol, Data Symbols, ending with Stop Symbol and Trailing Quiet Zone.

Character set:
numeric pairs.

Elements per symbol:
10 (5 bars, 5 spaces)

Character density:
11.11 CPI

Bar width:
0.25mm

Characters per line:
16 numeric (maximum), automatically centered.

Example:

To print interleaved 2 of 5 "12345678", 10 mm high the application sends this command string:



Esc- 'Z' - '3' - 0x08 - 0x50 - '12345678'

UPC/EAN/JAN specification

Description:
Each symbol starts with Leading Quiet Zone, followed with Left Guard Bars, Left Data Symbols, Center Bar Pattern, Right Data Symbols, Check Character, ending with Right Guard Bars and Trailing Quiet Zone. 

The UPC, EAN/JAN-8, EAN/JAN-13 specifications comprise an internationally recognized format for application identifiers.  Unlike the UCC/EAN-128 specification, these identifiers are intended for point-of-sale applications.  Only recognized bodies of the UCC and EAN may assign application identifiers.  More information may be found at: 

http://www.ean.be/  for the EAN and

http://www.uc-council.org/   for the UCC

Character set:
numeric - fixed length.

Elements per symbol:
4 (2 bars, 2 spaces)

Character density:
14.5 CPI

Bar width:
0.25mm

Characters per line:
UPC-A:

11 - plus check digit (automatically centered).

UPC-E:

6 - plus check digit (automatically centered).

EAN/JAN-8:
7 - plus check digit (automatically centered).

EAN/JAN-13:
12 - plus check digit (automatically centered).

Examples:

To print UPC-A "123456123459", 23 mm high the application sends this command string:



Esc- 'Z' - '4' - 0x0C - 0xB8 - '123456123459'

Note: The received check digit ‘9’ is ignored and recalculated in the printer.

To print UPC-E "0783491", 23 mm high the application sends this command string:



Esc- 'Z' - '4' - 0x07 - 0xB8 - '0783491'

To print EAN/JAN-8 "65432109", 25 mm high the application sends this command string:



Esc- 'Z' - '4' - 0x08 - 0xC8 - '65432109'

Note: The received check digit ‘9’ is ignored and recalculated in the printer.

To print EAN/JAN-13 "6543216543219", 20 mm high the application sends this command string:



Esc- 'Z' - '4' - 0x0D - 0xA0 - '6543216543219'

Note: The received check digit ‘9’ is ignored and recalculated in the printer.

Note on UPC/EAN/JAN height:

All heights are total height, including a 1.25mm drop bar pattern printed after the barcode pattern.

Codabar specification
Description:
Each symbol starts with Leading Quiet Zone, followed with Start Symbol, Data Symbols, ending with Stop Symbol and Trailing Quiet Zone.

Character set:
0-9, {$, -, :, /, ., +} and start/stop pairs {A/T, B/M, C/*, D/E}

Elements per symbol:
7 (4 bars, 3 spaces)

Character density:
8.1 CPI

Bar width:
0.25mm

Characters per line:
15 (maximum) plus start/stop, automatically centered.

Examples:

To print Codabar "123456", 15 mm high using the ‘A’ start character the application sends this command string:



ESC- 'Z' - '5' - 0x08 - 0x78 - 'A123456T'

To print Codabar "2468", 10 mm high using the C start character the application sends this command string: 



ESC- 'Z' - '5' - 0x06 - 0x50 - 'C2468*'
Print Contrast Control
The contrast of the printed text or graphic depends on the type of the thermal paper used; the printer battery voltage and the printer contrast setting selected by the host application.

Ten levels of printer contrast settings are supported. This feature insures operation with different types and 

grades of thermal paper available. The printer defaults to the middle contrast on initial power up. The contrast can be changed by the host application, using the <Esc-‘P’-n > command string.

During print process, the battery voltage and the thermal head temperature are monitored and the print timing is adjusted to insure linear printout for the contrast range selected.  The print speed is effected by the contrast setting; fastest print speed is achieved if contrast set to 9.

Print Contrast Control commands 
<ESC> <P> <n>

Set the print contrast level.

n      =    ASCII ‘0’ through ‘9’

'0'     =    Highest contrast & lowest print speed.

'9'     =    Lowest contrast & highest print speed.

Default: ESC-'P'-'5'

Printer Peak Power Control 

The peak power control commands enable the operation of the printer with wide range of battery chemistries and peak capacities. The printer can be operated with alkaline,  Ni-Cd and Ni-MH.batteries with a minimum of 800mAH capacity. 

The Printer can be operated in five peak-power modes, as listed in the table below.

Power mode

Command            Maximum dots selected                  Maximum current

1- Low mode 

ESC-‘P’- 0x01      Heat 64 elements at a time
Less then 2.0 Amps.

2- Medium mode

ESC-‘P’- 0x02      Heat 128 elements at a time 
Less then 4.0 Amps.

3- High Mode

ESC-‘P’- 0x03      Heat 192 elements at a time 
Less then 6.0 Amps.

4-Very High Mode:
ESC-‘P’- 0x06      Heat 384 elements at a time
Less then  12.0 Amps.

5- Auto Control Mode: 
ESC-‘P’- 0x07      64, 128, 192, or 384 at a time     
2.0 to 4.0 amps.

The Printer default is Auto Peak Power Control mode. While in auto-peak-power mode, printer counts the

number of dots to be fired and selects the appropriate power mode depending on the available battery capacity.  The peak-power setting directly effects the printing speed, printing is slowest for Low peak-power mode.

Note: The on board brownout circuit resets the printer controller, if peak-power setting exceeds the batteries power capacity. 

The battery voltage level may be printed or polled by the Palm device application using the ESC - P - '^' or <CTRL V> command strings, respectively.

Printer Power Control Commands
Four current levels may be selected


<ESC> <P> <n>
   n = decimal 1, 2, 3, 6 or 7







default: ESC-'P'-7

Print Battery voltage



<ESC> <P > <^>
Transmit Battery voltage



<CTRL V>

Auto Power Down Feature

In order to conserve battery life the printer features an auto power down timer. The power down timer defaults to 20 seconds on initial power up. 

The auto power down timer may be set or disabled by sending recognized command strings. The auto power down is re-started on every character received.

The auto power down timer may be disabled by activating  the <RTS> input line,  or setting the auto power down timer to zero, the printer lowers the CTS output line and transmits Auxoff followed with Xoff  before power down.

Auto power down command
The auto power down command string:                  
<ESC><M> <n1><n2> <'0'> <CR>







where n1 or n2 can vary from '0' to '9'.

Reset Auto power down to 20 seconds: 

<ESC><C>
Examples:

 <ESC><M> <'0'><'0'> <'0'> <CR> 

disable the power out timer.

<ESC><M> <'9'><'9'> <'0'> <CR>  

sets the timer to 99 seconds.

Supervisory commands
Single byte supervisory commands are designed to provide the user of the printer with the current battery and print buffer status. The single byte supervisory commands and serial RS232 response strings are summarized below.

Command description


      Status Commands

Printer Responses
Print status request:

<control B>


Print buffer status:



<ESC> <B>
<4 ASCII digits> <CR>    <LF>

Magnetic card reader status:


<ESC> <M>
<4 ASCII digits> <CR>    <LF>

Battery status request:

<control V>


Print buffer status:            



<ESC> <B>
<4 ASCII digits> <CR>    <LF>

Battery Voltage status:         


<ESC> <V>
<4 ASCII digits> <CR>    <LF>

Magnetic card reader status:   


<ESC> <M>
<4 ASCII digits> <CR>    <LF>

Firmware version query:

< ESC >  < P >  < ( >

Firmware version:



<ESC> < ( >
<4 ASCII characters> <CR>  <LF>

Hardware model query:

< ESC >  < P >  < ) >

Hardware model:




<ESC> < ) >
<4 ASCII characters> <CR>  <LF>

Example:
<ESC> < ) >   
<   0   9   7   B   >        <CR>  <LF>

097 represents the 6015 Hand Held Printer, B is the hardware revision letter.

SERIAL COMMUNICATION SPEED AND PARITY

The proper baud rate and protocol settings are required to communicate with the Palm device. The printer defaults to 19200 BAUD, 8 DATA BITS, NO PARITY BIT, and one STOP BIT on initial power up.

Two communication handshaking protocols are supported by the 6015 Palm Printer, Serial Busy protocol and XON/XOFF protocols.

SERIAL BUSY PROTOCOL    

For the serial busy handshaking mode, request to send printer input (RTS) and clear to send printer output (CTS) are used to control data flow to and from the printer.

The RTS and CTS are considered to be valid or active when the signal level is positive (3 to 12VDC). A positive RTS signal from the Palm device enables the printer. The RTS signal is monitored during data transmission from the printer to the Palm device, the printer transmits data to the Palm device only if RTS input is high.

The printer raises CTS output when it is ready to accept data.  The printer lowers CTS line when the print buffer has less than 256 unused locations. 

XON/XOFF PROTOCOL

For the serial busy handshaking mode, the printer transmits XON when it is ready to accept data, and XOFF for the print buffer has less than 256 unused locations. Under XON/XOFF protocol, the data flow out of the printer's serial port is halted on receipt of XOFF from Palm device and resumed on receipt of XON.

RS232C CONNECTIONS 


6015 Hand Held Printer - RS232C TECHNICAL SPECIFICATIONS


RS232C technical specifications are as follows:



DATA TRANSFER RATE:
19200 Baud



WORD LENGTH:

1 Start bit







8 Data bits 







2 Stops bits



SIGNAL LEVELS:

Mark or Logical 1   =  -3 to -15VDC







Space or Logical 0  =  +3 to +15VDC



HANDSHAKING:

RTS/CTS or XON/XOFF
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