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Federal Communications Commission (FCC) Radio Frequency Interference Statement Warning

Changes or modifications to this unit not expressly approved by the party responsible for compliance could void the user’s authority to operate the
equipment.

Note

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to Part 15 of the FCC Rules. These limits

are designed to provide reasonable protection against harmful interference when the equipment is operated in a commercial environment. This
equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential area is likely to cause harmful interference in which case
the user will be required to correct the interference at his own expense.

Information to the User

This equipment must be installed and used in strict accordance with the manufacturer’s instructions. However, there is no guarantee that interference
to radio communications will not occur in a particular commercial installation. If this equipment does cause interference, which can be determined by
turning the equipment off and on, the user is encouraged to contact Transaction Printer Group, Inc. (TPG, Inc). immediately.

The TPG, Inc. company is not responsible for any radio or television interference caused by unauthorized modification of this equipment or the
substitution or attachment of connecting cables and equipment other than those specified by TPG, Inc.. The correction of interferences caused by such
unauthorized modification, substitution or attachment will be the responsibility of the user.

WARNING! In order to ensure compliance with the Product Safety, FCC and CE marking requirements, you must use the power supply,
power cord, and interface cable which are sold for use with this product or which meet the following parameters:
Power Supply

UL’ Listed (QQGQ), NEC Class 2 power supply with SELV (Secondary Extra Low Voltage), non-energy hazard output, limited energy source, input rated
100-240 Vac, 1.5/0.8 A, 50/60 Hz, output rated 24 Vdc, 2.3 A for 55-watt unit; 100-200 Vac, 2.0 A, 50/60 Hz, output rated 24 Vdc, 3.125 A for 75-watt unit.

Use of this product with a power supply other than the TPG, Inc. power supply will require you to test the power supply and TPG, Inc. printer for FCC
and CE mark certification.
Communication Interface Cable

A shielded (360 degree) interface cable must be used with this product. The shield must be connected to the frame or earth ground connection or earth
ground reference at EACH end of the cable.

Use of a cable other than described here will require that you test the cable with the TPG, Inc. printer and your system for FCC
and CE mark certification.
Power Cord

A UL’ listed, detachable 3-wire power cord must be used; where the third wire is the protective earthing conductor. For applications where the power
supply module may be mounted on the floor, a power cord with Type SJT marking must be used. For applications outside the US, power cords which
meet the particular country’s certification and application requirements should be used.

Use of a power cord other than described here may result in a violation of safety certifications which are in force in the country

of use.

Industry Canada (IC) Radio Frequency Interference Statement

This Class A digital apparatus meets all requirements of the Canadian Interference-Causing Equipment Regulations.

Cet appareil numérique de la classe A respecte toutes les exigences du Réglement sur le matériel brouilleur du Canada.

Disclaimer

Information in this document is subject to change without notice. Consult your TPG, Inc. sales representative for information that is applicable and
current. TPG, Inc. reserves the right to improve products as new technology, components, software, and firmware become available.

No part of this document may be reproduced, translated, or transmitted in any form or by any means, electronic or mechanical, for any purpose
without the express written permission of TPG, Inc..

Copyright

Copyright © 2004 Transaction Printer Group, Inc. a subsidiary of ATSI Holdings, Inc. All Rights reserved.

Patents Pending. All trademarks or registered trade marks are the property of their respective owners. Printed in USA. Product specifications subject
to change in order to continue meet the needs of the market.

Trademarks

TPG, INC.”, ColorPOS’, and LogoEZ’ are trademarks of Transaction Printer Group (TPG,), a subsidiary of ATSI Holdings, Inc.

Microsoft, Windows NT are registered Trademarks of Microsoft Corporation in the U.S.A. and/or other countries.

Inside Out Networks, Inside Out, EPIC, and Edgeport are trademarks of Inside Out Networks.

All other trademarks and registered trademarks are the property of their respective holders.

Patents:

Made under one or more of the following U. S. patents: 4886381, 5579043, 5613787, 5651624, 5713678, 5752779, 5789916, 5800080, 5879090,
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Chapter 1: About this Guide

Chapter 1: About this Guide

How to use this Guide

This guide provides programming information on TPG, Inc/s A776 (and B780) printer.

It is written for tech-savvy users who are interested in customizing or adjusting printer functionality and is meant to be
used with the A776/B780 ColorPOS’

Two-Color Thermal Receipt/Impact Hybrid Printer User Guide.

If you experience any difficulties during the programming process or feel unsure of
adjustments you have made, contact your TPG, Inc. representative for further assistance.

Where to find the basics

If you are looking for information on setup or basic operation, refer to the A776 (or B780) ColorPOS’ User Guide. This
guide assumes that you have the A776/B780 ColorPOS’ User Guide handy for reference or are already familiar with
the printer.

Where to find advanced technical information

This guide contains the most complete information available on programming the printer. If you cannot find what
you need here or would like further guidance on how to program the printer, contact an TPG, Inc. representative for
assistance.

If you are having problems with the physical operation of the printer the A776 /B780

ColorPOS’ Service Guide provides in-depth information on diagnostics and service. The A776/B780 ColorPOS’
Service Guide is available to qualified service technicians who have been certified by TPG, Inc. to perform advanced
procedures.

Support

For more advanced procedures and troubleshooting, you may need to refer to the printer’s service guide or speak to
an TPG, Inc. technical professional. Your representative is able to provide you with necessary information.

For on-line service, refer to the Web site at www.TPGprinters.com or e-mail to: support@TPGprinters.com.
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Chapter 2: Printer Status and Indicators

The A776/B780 printer performs a number of diagnostics that provide useful information about the operating status of

the printer. The following diagnostic tests are available.

« Startup diagnostics, performed during startup cycle.

+ Runtime diagnostics, performed during normal
printer operation.

+ Remote diagnostics, run during normal operation and
reported in the print test.

The printer can be configured with the following settings
and functions through the configuration menu that is
printed on the receipt. To learn more see the section
called “Configuring the Printer”in the A776/B780 User
Guide, page 26.

Startup Diagnostics

When the printer receives power or performs a hardware
reset, it automatically performs the startup diagnostics
(also known as level 0 diagnostics) during the startup
cycle. The following diagnostics are performed:

«  Turn off motors and solenoids

«  Perform boot CRC check of the firmware ROM, test
external SRAM, test EEPROM, and test main program
CRC

Failure causes Startup Diagnostics to stop; the
printer beeps and the light flashes a set number of
times, indicating the nature of the failure. The table
in the “Indicators” section (page 16) describes the
specific tone and light sequences.

«  Check if paper is present
« Return the knife to the home position

Failure causes a fault condition. The table in the
“Indicators” section (page 16) describes the specific
tone and light sequences.

«  Checkif receipt cover is closed
Failure does not interrupt the startup cycle.

When the startup diagnostics are complete, the printer
makes a two-tone beep (low then high frequency), the
paper feed button is enabled, and the printer is ready for
normal operation.

If the printer has not been turned on before, or a new
EEPROM has been installed, the default values for the
printer functions will be loaded into the EEPROM
during startup diagnostics.

A776-PG00001 11/06

Communication interfaces (except Ethernet)
Diagnostic modes

RS-232C settings

Printer emulations/software options

Hardware options

Runtime diagnostics

Runtime diagnostics (sometimes called level 2
diagnostics) run during normal printer operation. When
the following conditions occur, the printer automatically
turns off the appropriate motors and disables printing to
prevent damage to the printer:

« Paperout

+ Receipt cover open

+ Knife unable to home
+ Printhead too hot

- Voltages out of range

The light on the operator panel will signal when these
conditions occur as well as indicate what state or mode
the printer is in.

Remote diagnostics

Remote diagnostics (sometimes called level 3
diagnostics) keeps track of the following tallies and
prints them on the receipt during the print test. See the
sample test printout on the next page. These tallies can
be used to determine the printer’s state of health.

+ Model number

« Serial number

«  CRCnumber

« Number of lines printed

« Number of knife cuts

« Number of hours the printer has been on
+ Number of flash cycles

«  Number of cutter jams

« Number of times the cover is opened

«  Maximum temperature reached

(See tallies note on the following page.)

A776 (B780) Programming Guide



4 Chapter 2: Printer Status, Ethernet and Indicators

For more information about See this section

Accessing the remote diagnostic tallies “Command descriptions” in Chapter 5: Programming commands

(Status commands: Transmit printer ID, remote diagnostics extension,
Hexadecimal 1D 49 40 n)

Ethernet terms and default setup

For the printer to operate with Ethernet, a series of commands must be set within the printer. These commands can
only be set through the host computer and are not configurable through the printer configuration menu. See page 30
for the Ethernet setup commands list and page 113 for command descriptions.

Default setup instructions and sample Ethernet diagnostic printout are on the following page. Note the differences
between an Ethernet and a standard RS-232C printout.

Ethernet Terminology

MAC address

IP address

Net mask

Gateway

LP Daemon

Telnet Daemon

Raw TCP/IP Port

BootP

DHCP

a unique hexadecimal serial number assigned to each Ethernet network device to identify it on
the network. Each communication board has a unique number from TPG, Incs assigned range of
numbers. TPG, Inc. numbers start with: 00:E0:70.

a unique number that identifies each node on a network and to specify routing information. Each
node must be assigned a unique IP address. The address is made up of two distinct parts: a network
ID, which identifies the network; and a host ID, which is typically assigned by the administrator.
These addresses are typically represented in dotted-decimal notation, such as 138.58.11.27. The
default setting is: 192.0.0.192

a series of bits designed to “mask” certain portions of an IP address and is used primarily for
subnetting. The standard netmask for a Class C network is 255.255.255.0, with the last octet (.0)
directing the host to look there for the machine number. The rest (225) is the network number. The
default setting is 0.0.0.0. This will use the standard mask of the selected IP’s class.

a hardware or software set-up that translates between two dissimilar protocols. A gateway, even
when the printer is on another subnet, is not always needed. The printer initiates no connection and
obtains the gateway address from the host packets. The default setting is 0.0.0.0 (none)

an Ethernet protocol. The LP Daemon listens on port 515. Default is LP Daemon disabled.

a protocol for remote computing on the Internet. It allows a computer to act as a remote terminal
on another machine, anywhere on the Internet. This means that when you telnet to a particular host
and port, the remote computer (which must have a telnet server) accepts input directly from your
computer (which must have a telnet client) and output for your session is directed to your screen.
The telnet server listens on port 23. The default setting is enabled.

enables the printer to listen for raw tcpip communications. Specifying this to zero will disable raw
tcpip connections. Default value is 9001 enabled.

a TCP/IP network protocol that lets network nodes request configuration information from a BOOTP
“server” node. Use BootP to obtain the IP address at power-up. Default setting is disabled.

allows “leasing” of IP address for a limited time. If no IP address is found at start-up, the printer waits
for two more minutes. If no address is found after two minutes DHCP will automatically set the
default IP address. Default setting is enabled.

A776 (B780) Programming Guide A776-PG00001 11/06
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Ethernet Default Setup

To return the printer to the default settings, put the printer in the boot mode and hold down the feed switch until you
hear the high-low-high tones (about 10 seconds). The default settings are:

«  Bootp Disabled

«  DHCP Enabled

. DefaultIP 192.0.0.192 (in use after 2 minute Bootp timeout)

. Net mask of 0.0.0.0 (causes default mask of selected IP to be used)
+  LP Daemon disabled

«  Telnet Daemon enabled

. Raw TCPIP Port 9001 active

Whenever the printer is attempting to locate its IP address via Bootp or DHCP, or has the default IP address in use, the
IP address can be set by pinging the printer. Do this by using the arp command to set a static MAC to IP mapping on
your host. Then ping the printer by using the ping command. This will set the IP address to the address used in the
ping command and stored for future use. The printer can also be configured by letting the Bootp timeout using the
default IP address (using the default IP address) when the printer is connected to a host on an isolated network. Setup
commands can then be sent to the printer via TCPIP port 9001. Refer to the “Ethernet setup commands.”

The diagram below is a diagnostic printout of an Ethernet printer, with Ethernet settings highlighted. These settings
can not be changed through the configuration menu and must be set by sending commands from the host.
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6 Chapter 2: Printer Status, Ethernet and Indicators

Indicators

The printer communicates various conditions both visually, with two green lights or audibly,
with a series of tones or beeps. The following table lists these indicators.

Green on-line, paper status,error light (to the rear of the paper feed button)

Indicator Sequence Condition
Light Continuous, flashing quickly Paper out
Cover open
Knife unable to home
Light Continuous, flashing slowly Paper is low
(if paper low sensor is installed)
Printhead too hot
Voltages out of range
Tone Two-tone beep Startup diagnostics completed successfully
Repeating Tone Single beep Boot CRC test failure
Repeating Tone Double beep SRAM test failure
Repeating Tone Triple beep EEPROM test failure
Repeating Tone Four beeps Dynamic memory initialization failure

Light
and Tone

Two-Tone beep

Continuous flashing of light

Green slip-in light (in front of the paper feed button)

Main program CRC test failure

Or

DIP switch is in on position indicating
flash download mode

Indicator Sequence Condition
Light off No check or form inserted or are incorrectly inserted
Light On (continuous) Check or form properly inserted

For more information about

See this section

Error conditions and
correcting them

Troubleshooting
Chapter 5 of the User Guide

The printer is also able to communicate its status to the host application if the application has been programmed to

receive this information.

A776 (B780) Programming Guide
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Chapter 3: Migrating to A776 and B780

Migrating from existing TPG, Inc. printers

The A776 printer is the fourth generation two station hybrid thermal/impact printer with feature enhancements
designed to provide the most desirable options to the customer. This section is provided for those customers who
would like to migrate from their existing TPG, Inc. printers to the A776 printer, while maintaining as much continuity
as possible in the new application. This includes migration from the A756, A758 and the A760 printers. Several
commands exist to support such a migration. The primary differences are described below:

A756 to A776:
A756: 6 dots/mm thermal printhead A776: 8 dots/mm printhead
A756: wide slip station (66 columns) A776: narrow (42 columns) slip station
A756: no top validation of forms A776: top validation of forms
A756: monochromatic printing A776: two-color printing

A758 to A776:
A758: wide slip station (66 columns) A776: narrow (42 columns) slip station
A758: no top validation of forms A776: top validation of forms
A758: monochromatic printing A776: two-color printing

A760 to A776:
A760: wide slip station (66 columns) A776: narrow (42 columns) slip station
A760: no top validation of forms A776: top validation of forms

A721to B780

A721: monochrome printing B780: two color printing
A721: journal printing B780: electronic journal
A721:impact receipt B780: thermal receipt
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8 Chapter 3: Migrating to a new printer

Moving from the A756 to the A776 (Thermal printhead differences)

The following table details the list of commands whose behavior differs between the A756 printer and the A758, A760,
and A776 printers. This is due to the physical differences of the 6 dots/mm head in the A756 and the 8 dots/mm head
in the A758, A760 and A776.

Command Description Difference between the A756
and the A776.
15n Feed n dot rows This command will move the paper on the receipt in

n/203 inch steps instead of /152 inch steps.

16n Add n extra dot rows The dot rows will be measured in n/203 inches versus
n/152 inches.

1B20n Set right-side character spacing This command sets the right side spacing to “n” horizontal
motion units. By default, these units are in terms of 1/203
inches versus 1/152 inches.

1B24n1n2 Set absolute starting position For graphics commands, the position is scaled to best
match A756. In text mode, the equivalent character
position is calculated.

1B26sclic2nidl..nndn] Define user-defined character set  Since the dots on the A776 printhead are smaller, user
defined characters that were used on the A756 printers
will appear smaller on the A776 printer.

1B2Amnin2di..dn Select bit image mode In A756 emulation mode, graphics are scaled to best
match the size of the graphic in the A756 printer.

1B33n Set line spacing This command uses n in terms of /360 inches. Since the
A756 had a fundamental step of 1/152 inch and the A776
has a fundamental step of 1/203 inch, the actual line
spacing will not exactly match the requested spacing.

1B4An Print and feed paper This command uses n in terms of n/360 inches. Since the
A756 had a fundamental step of 1/152 inch and the A776
has a fundamental step of 1/203 inch, the actual line
spacing will not exactly match the requested spacing.

1B59n1n2dl..dn Select double-density graphics In A756 emulation mode, the printer scales the graphics
to provide the best match.

1B5Cnin2 Set relative print position The parameter to this command is in units of dots.
However, the command moves and aligns to character
positions. In A756 emulation mode, this command
calculates how many character positions to move
based on the A756 character width in dots (10)
versus the A776 (13).

1B61n Select justification This command does true dot resolution alignment for
centering versus character-aligned centering.

1D 2An1n2dl..dn] Define downloaded bitimage In A756 emulation mode, this command scales the
incoming data to provide a best match to the size of
the image as it printed on A756.

1D2Fm Print downloaded bit image In A756 emulation mode, this command scales the
incoming data to provide a best match to the size of
the image as it printed on A756.
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Moving from the A756 to the A776 (Emulation commands)

These commands are handled differently when the A776 is in A756 emulation mode.

1B 47 enable double strike (the difference is no parameter byte req'd)
1B 48 disable double strike
1B 4C... double density graphics command sequence

Moving from the A756, A758, or A760 to the A776 (Slip differences)

The impact station print zone on the A760 is 4.7 inches wide and the print zone on the A776 is 3.0 inches. To compensate for
the narrower print zone on the A776 the firmware will provide the following functionality:

1. For applications that currently use narrow forms with 42 or fewer columns, an option is provided to delete x leading
spaces. No application or form changes should be required.

2. Forapplications that use narrow forms with 51 or fewer columns, an option is provided to default to compressed
mode. No application or form changes should be required.

3. Forapplications using wide forms that print on less than 51 columns, options 1 and 2 above are combined with the
option to delete trailing spaces. There should be no changes required to the application but a new form will be
required.

4. For applications using wide forms that print on more than 51 columns, the data will wrap to the next line. If you
don't want data to wrap you will need to change the application and the form.

A756, A758, A760 A776
Impact Station Print Zone 4.7 inches 3inches
Characters/row — Normal Mode 66 42
Characters/row - Compressed Mode 80 51

See Chapter 4: Programming the Printer for more details about the slip print zones.

Some commands have new functions for the slip and can be configured to be enabled or disabled on the slip. Existing
applications that use these functions on the receipt but not on the slip may need to be disabled manually for the slip. The
default is disabled for the slip.

e 1B 2110 double high slip character print

e [B20n slip character right side spacing

e 1D50XY set minimum units for the slip station
e 1D4CnLnH set left margin on the slip station

e 1D57nLnH set print width on the slip station

e 1B 61n print justification on the slip station

A776-PG00001 11/06 A776 (B780) Programming Guide
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A776 Emulation Commands

Set Printer ID Mode
Code (Hexadecimal)
1F03 0Cn

This command is ignored

Set A776 Printer ID

Code (Hexadecimal)

1F 03 25 OF n

This command sets the printer ID response to the Printer ID command (1D 49 01)
n Printer ID

00 A776

01 A760
02 A758
03 A756

Set A776 Printer Emulation
Code (Hexadecimal)

1TF032502n

n Emulation

00 Native

01 A756 limited emulation (See list of comments earlier in this chapter)

A776 Configuration Commands

Select Slip Lines per Inch
Code (Hexadecimal)
1F032504n

This command sets the slip station lines per inch setting.

n Line spacing
00 7.2 LPI
01 6.0 LPI

Select Number of Lines of Validation

Code (Hexadecimal) Command

1F032506n Select number of lines of validation
This command sets the number of lines of validation that can be printed.

n Number of validation lines

00 15

01-04 4 (default)

05-0F actual number (5 - 15 decimal)

A776 (B780) Programming Guide
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Select A776 Narrow Slip Configuration Option to Ignore n Leading Spaces

Code (Hexadecimal)

1F032508n

This command is available so A760 applications can ignore n leading spaces in a 42-column line of text.

Range of n
0x00 < n < 0x20 hexadecimal

0<n<32decimal

« n=24decimal is equivalent to printing the rightmost 42 columns of the A760 printzone (24 + 42 = 66).

« The first non-space in columns 1-n will stop ignoring leading spaces.

«  Text over 42 columns will wrap to the next line.

«  Tab (0x09), set column (0x1B 0x14 n), set absolute position (0x1b 0x24 NL NH), and set relative position (0x1B 0x5C
NL NH) commands are handled within the range of ignored leading spaces.

Select A776 Narrow Slip Configuration Option to Ignore n Leading Spaces

Code (Hexadecimal)
1F032509n
This command is available so A760 applications can ignore n leading spaces in a 51-column line of compressed text.

Range of n
0x00 < n < 0x20 hexadecimal
0<n<32decimal

+  n=29decimal is equivalent to printing the rightmost 51 compressed columns of the A760 printzone (29 + 51 =
80).

«  The first non-space in columns 1-n will stop ignoring leading spaces.

«  Textover 51 columns will wrap to the next line.

. Tab (0x09), set column (0x1B 0x14 n), set absolute position (0x1b 0x24 NL NH), and set relative position (0x1B 0x5C
NL NH) commands are handled within the range of ignored leading spaces.

Select A776 Narrow Slip 51-column Compressed Print Option

Code (Hexadecimal)

1F03250An

When enabled, all normal text is printed in 51-column compressed print.

«  This accommodates existing applications printing up to 51 columns on the slip station.
The format will not match the A756/A758/A760 exactly.

«  This will not affect rotated print mode (see below).

n 51-column compressed print option
00 Disable (default)
01 Enable

Select A776 Delete Slip Trailing Spaces Option

Code (Hexadecimal)

1F03250Bn

When enabled, all trailing spaces on the slip will be deleted.

«  Thisaccommodates existing applications that send trailing spaces to the slip by not wrapping the blank text to
the next line.

«  The format will match the A756/A758/A760 exactly, but a narrower form will be required.

«  This command will not work for an application that relies on wrapping text to print a line. A print command is

required.
n Delete slip trailing spaces option
00 Disable (default)
01 Enable
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12 Chapter 3: Migrating to a new printer

Select A776 (21 and 25-line) Rotated Slip Print Options

Code (Hexadecimal)
1F03250Cn

. 21-line rotated text print accommodates existing applications, which print 21 or fewer rotated lines (as read).
The format will match the A756/A758/A760 exactly.

«  25-line rotated text print accommodates existing applications, which print between 22 and 25 rotated lines (as
read). The format will not match the A756/A758/A760 exactly.

« An A756/A758/A760 can print up to 33 rotated lines (as read), so those printing 26 or higher rotated lines, cannot
be emulated on the A776 printer.

n Rotated Print Options
00 21-line (default)
01 25-line

Select A776 First Line of Print Option in Text and Page Mode

Code (Hexadecimal)
1F03250Dn

«  The A760/A758/A756 mechanism has a positive slip stop for positioning a form at its top right corner. Some
applications rely on a form inserted to this slip stop in order to print on specific areas of the form. When
the top right corner of the form is positioned at the slip stop, the first print line is 0.7” below the top of form.
Some applications rely on the operator manually positioning a form in order to print on specific areas of the
form. The A760/A758/A756 firmware does not automatically reposition an inserted form.

«  The A776 slip stop override option does not reposition an inserted form.

«  The A776 slip stop distance option is triggered at the slip selection command (0x1B 0x63 0x30 0x04) and
positions an inserted form prior to print so that the first line of print will match an A760/A758/A756.

«  New configuration option to position to top of form implemented in October 2006.

«  Thereis atemporary run time command to override this configuration option:

1F7E01 00 operator positioning for first print line
1F7E01 01 position form to A760 slip stop distance for first print line
1F7E01 02 position form to top of form for first print line

n First Line of Text Beginning of Page Mode Print

00 Operator position Top of form

01 A760 Slip stop Top of form (default)

02 Top of form Top of form

03 A760 Slip stop A760 Slip stop

Select Cover Open Option

Code (Hexadecimal)
1TF032511n

When the cassette cover open option is enabled and the operator opens the cassette cover, the printer will
stop printing and enter an error state.
When the option is disabled, the printer will ignore the state of the cassette cover.

n Cassette Cover Option
00 Disabled
01 Enabled (default)
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Set Page Mode Margin Mechanical Adjustment
Code (Hexadecimal) Command

1F032516n Set page mode margin mechanical adjustment

This command applies to both the A776 and the B780, although it is primarily implemented for B780 printers
replacing existing A721 printers to match cashier check printing.

Default is 0.

Value is printed on the second diagnostic page.

Ranges for margin configurations:

Margin Setting Maximum mechanical adjustment
5" 30 half dots
3" 56 half dots
17 84 half dots

Mechanical adjustment does not apply when page size is defined to be greater than the default of 200 full
dots wide.

Select A776 Slip Eject Option

Code (Hexadecimal) Command

1F032517n Select A776 slip eject option
n Slip Eject
00 disabled
01 enabled (default)

When enabled, the A776 will eject slip and validation transactions out the top of the printer, like the B780. The
slip LED will blink to remove the form, also like the B780.

Option can be disabled for applications that rely on the A760/A758/A756 slip eject out the bottom front
position.

Select 45/60 Column Slip Option

Code (Hexadecimal) Command

1F032518n Select 45/60 column slip option
n 45/60 Column Slip Option
00 disabled (default)
01 enabled

Set Page Mode Option to Trim Full Dots
Code (Hexadecimal) Command

1F03 2F n Set page mode option to trim full dots

n < 128 # of full dots trimmed from right side
n =255 compress to fitin 3.024"

This command applies to both the A776 and the B780, although it is primarily implemented for applications
specifying a page size greater than 242 full dots wide.

Default is no trim.

Maximum width that can be compressed to fit in 3.024"is 270 full dots.

Value is printed on second diagnostic page.
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A776 Configurable Slip Commands

A776 Double High Slip Character Print

Code (Hexadecimal) Command

1F032601n Enables or disables the 1B 21 10 command
n Double high slip character print command (1B 21 10)

00 Disabled

01 Enabled

A776 Slip Character Spacing

Code (Hexadecimal) Command

1F032602n Enables or disables the 1B 20 n command
n Slip character right side spacing command (1B 20 n)

00 Disabled

01 Enabled

A776 Slip Minimum Units

Code (Hexadecimal) Command

1F 032603 n Enables or disables the 1D 50 x y command
n Set minimum units for the slip station command (1D 50 x y)

00 Disabled

01 Enabled

A776 Slip Left Margin and Print Width

Code (Hexadecimal) Command

1F032604n Enables or disables the 1D 4C nL nH and 1D 57 nL nH commands
n Set left margin(1D 4C nL nH) and print width(1D 57 nL nH) on the slip station commands

00 Disabled

01 Enabled

A776 Slip Print Justification
Code (Hexadecimal) Command

1F032605n Enables or disables the 1B 61 n command

n Print justification on the slip station command(1B 61 n)
00 Disabled

01 Enabled
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Moving from A756/A758 to A776

Two-color Commands

The following table details the list of commands related to two-color printing and ColorPOS” functionality that was not
available on the A756 or the A758.

Chapter 3: Migrating to a new printer 15

TPG, Inc. ColorPOS’ two-color and color interpreted commands

Hexadecimal ASCII Description Page
1B72m ESCrm Set current color 40
1DAON GS 0xA0 Set temporary maximum target speed 71
1D23n GS#n Select current logo 63
1D42n GSBn Select or cancel white/black reverse print mode 60
1D2An1n2d1 -dm GS*n1n2dl-dm Define downloaded bitimage 64
1D 2Fm GS/m Print downloaded bit image 64
1D81Tmn GSO0x81Tmn Set paper type (ColorPOS") 41
1D 82 n1-n72/n80 GS 0x82 n1-n72/n80 Print raster monochrome graphics (ColorPOS’) 65
1D 83 n1-n144/n160 GS 0x83 n1-n144/n160 Print raster color graphics (ColorPOS") 65
1D84nmn1n2d1 dx GS0x84nmn1n2d1dx Download logo image (ColorPOS’) 65
1D85mn GS 0x85mn Reverse color text mode (ColorPOS’) 61
1D86m GS 0x86 m Monochrome shade mode (ColorPOS") 67
1D 87 m GS 0x87 m Color shade mode (ColorPOS") 67
1D89nm GSO0x89nm Logo print with color plane swap (ColorPOS’) 68
1D8Bnmo GS0x8Bnmo Apply shading to logo (ColorPOS") 66
1D8Cnm GS0x8Cnm Merge watermark mode (ColorPOS’) 66
1D8DNm GS0x8D nm Text strike-through mode (ColorPOS") 61
1D90mxyopq GSOx8Amxyopq Form and merge real-time surround graphic (ColorPOS’) 68
1D91n GS0x91 n Save graphics buffer as logo (ColorPOS’) 69
1D92n GS0x92n Background logo print mode (ColorPOS’) 69
1D97mn GSO0x87mn User storage status (ColorPOS’) 115
1D9ANnmo GSO0x9Anmo Shade and store logo (ColorPOS") 69
1D9B mn 1D GS Logo print with knife cut 70
1D9Y9Inmo GSO0x9BInmo Apply margin message mode (ColorPOS’) 70
1F031605n uUs Set interpretation of “Set current color” command 42

A776-PG00001 11/06
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LogoEZ’ colorization commands

Hexadecimal ASClIl Discription Page
1F0316fsp/rt USETXSYNfsp/rt Set colorization 67
1TF0317ams USETXETBams Set attribute mapping 69

Note: The new TPG, Inc. LogoEZ’ colorization utility provides you a fast and easy way do get basic two-color and logos on
your receipt without having to enter commands. Check out the TPG, Inc. Web site at www.TPGprinters.com.
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Migrating from the A721 (7221) printer to the B780

The B780 printer is a two station hybrid thermal/impact printer with feature enhancements designed to provide the
most desirable options to the customer. This section is provided for those customers who would like to migrate
from their existing TPG, Inc. printers to the B780 printer, while maintaining as much continuity as possible in the new
application. Several commands exist to support such a migration. The primary differences are described below:

A721 (7221) to B780:

A721: impact receipt B780: thermal receipt

A721: no paper cutter (knife) B780: paper cutter (knife)

A721: monochromatic printing B780: two-color printing on receipt
A721: no audible tone B780: audible tone

B780 Emulation Commands
Set Printer ID Mode

Code (Hexadecimal) Command
1F 03 0Ch Set printer ID mode

This command sets the printer ID response to the printer ID command (1D 49 01)

n = 00h : Native printer ID
n=01h:Emulated printer ID

The Native printer ID returned from the printer is 2C.
The Emulated printer ID returned from the printer is OA.

Set B780 Printer Emulation

Code (Hexadecimal) Command
1F03 2502 n Set B780 printer emulation

This command sets the type of printer emulation

n Emulation
00 Native
01 DH emulation

B780 Configuration Commands
Note: These B780 configuration commands apply only to A721 emulation of the slip and validations stations.
Select B780 Slip Right Text Margin and Text Column Options

Code (Hexadecimal) Command
1F 03 25 03 n (Native Mode) Select B780 slip right margin and text columns options
n Right Margin Text Text Columns # Lines Rotated
00 17 42/51 (B780 default) 28
01 a7 35/42 23
02 3" 35/42 23
03 3" 33/40 22
04 .5 35/42 23
05 .5 33/40 (A721 default) 22

+ This command corresponds to A721 internal dip switches 3.2, 3.3,and 3.4.
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For text printing, these are the A721 internal dip switch settings:

32 33 34 Right Margin Text Text Columns
OFF OFF OFF 5" 33/40
OFF OFF ON 37 33/40
OFF ON OFF 5" 35/42
OFF ON ON 37 35/42
ON OFF - a7 35/42
ON ON - a7 42/51

A721 internal dip switch 3.5 applies to the right margin in Page Mode printing. That is handled with another
B780 configuration command.

The right margin and text columns options cannot be changed separately because some combinations are
not reasonable.

The B780 (emulating the A721 emulating the Epson 375) powers up with compressed print selected.

Select DH Pitch and Rotated Text Columns

Code (Hexadecimal) Command
1F 03 25 03 n (DH emulation) Select DH pitch and rotated text columns
n DH Pitch Receipt Slip # Lines Rotated
00 33 44 42 19 (default)
01 36 44 42 20
02 40 44 42 21
03 44 44 51 22
04 50 56 51 21
05 57 56 51 22
06 66 56 51 23

This command corresponds to A721 internal dip switches 2.1, 2.2, and 2.3.

For rotated text printing on the slip the B780 matches the A721.

For standard text printing the B780 receipt will print in 44-column mode or 56-column mode. When DH pitch
of 57 columns or 66 columns is selected, text will wrap.

For standard text printing the B780 slip will print in 42-column mode or 51-column mode. When DH pitch of
57 columns or 66 columns is selected, text will wrap.

The run-time command for pitch selection (1B 50 n) overrides this configuration setting.

These are the A721 internal dip switch settings:

2.1 2.2 23 DH Pitch # Lines Rotated
Off Off Off 33 19
On Off Off 36 20
Off On Off 40 21
On On Off 44 22
Off Off On 50 21
On Off On 57 22
Off On On 66 23

Select Slip Lines per Inch
Code (Hexadecimal) Command
1F032504n Select slip station lines per inch

This command sets the slip station lines per inch setting.

n Line spacing
00 7.2 LPI (default)
01 6.0 LPI

This corresponds to the A721 internal dip switch 3.1
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Select Two - Sensor Option for B780
Code (Hexadecimal) Command
1F032505n Select B780 two-sensor option

This command sets the two-sensor option for the B780 mode. When enabled, two distinct slip sensor statuses are
reported.

n Two-Sensor Option
00 Disable two-sensor option
01 Enable two-sensor option (default)

Select Number of Lines of Validation for B780
Code (Hexadecimal) Command
1F032506n Select B780 number of lines of validation

This command sets the number of lines of validation that can be printed in B780 mode.

n Number of validation lines

00 15

01-04 4 (default)

05-0F actual number (5 - 15 decimal)

This corresponds to A721 internal dip switch 3.6 and 3.7.

Select B780 Map User Character Option for B780
Code (Hexadecimal) Command
1F032507n Disable B780 map user characters option

This command selects the B780 map user characters option. This is available for A721 applications that rely on printing
user-defined characters and have not made the necessary changes for thermal character definitions. If this command
is enabled, then the characters as defined by the Define User-Defined Character Set command (1B 26 s c1 c2 etc.) will
be modifed by the printer firmware such that they print in an acceptable manner on the thermal receipt station. The
best print quality will be obtained by incorporating User Defined Characters which meet the thermal receipt station
requirements.

n Map user character option
00 Disable (default)
01 Enable

Select Slip Right Margin in Page Mode

Code (Hexadecimal) Command
1F03250En Select right margin for slip in page mode

This command sets the number of lines of validation that can be printed in B780 mode.

n Right margin Number of lines in page mode rotated orientation
00 .1"(B780 default) 17 (not available on A721)

01 3" 15

02 .5"(A721 default) 15

This command corresponds to A721 internal dip switch 3.5.
For Page Mode printing, these are the A721 internal dip switch settings:

3.5 Right Margin Page Mode
Off 5"
On 3"

Default tabs emulate the A721 when A721 margin is configured: default tabs are at 5 dots/column instead of
6 dots/column.
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Select B780 Map Logo Option for B780
Code (Hexadecimal) Command
1F032510n Disable B780 map logo option

This command selects the B780 map logo option. This is available for A721 applications that rely on printing logos on
the receipt. If this command is enabled, then the logos will be modifed by the printer firmware such that they print in
an acceptable manner on the thermal receipt station. The best print quality will be obtained by incorporating logos
which meet the thermal receipt station requirements.

n Map logo option
00 Disabled (default)
01 Enabled

Select Cover Open Option for B780
Code (Hexadecimal)
1F032511n

When the cassette cover open option is enabled, and the operator opens the cassette cover, the printer will
stop printing and enter an error state.
When the option is disabled, the printer will ignore the state of the cassette cover.

n Cassette Cover Option

00 Disabled

01 Enabled (default)

Select Concurrent Print to Receipt for B780

Code (Hexadecimal) Command

1F032512n Select concurrent print to receipt

When enabled, A721 concurrent print is emulated. Whatever is printed on the cut sheet will be printed on the receipt
after the cut sheet is ejected.

n Number of validation lines
00 Disabled
01 Enabled

Select B780 with A776 Slip Functions
Code (Hexadecimal) Command
1F032513n B780 with A776 slip functions

When enabled, B780 operates like A776 on the slip station. Provided for applications which control both A776 and
B780.

n A776 Slip functions
00 disabled (default)
01 enabled

Select B780 Concurrent Print to Electronic Journal

Code (Hexadecimal) Command
1F032514n Concurrent print to electronic journal

When enabled, A721 concurrent print is emulated. Whatever is printed on the cut sheet is saved in the electronic
journal buffer.

n Concurrent print to electronic journal
00 disabled
01 enabled
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Select Cover Open Option for B780

Set Page Mode Margin Mechanical Adjustment
Code (Hexadecimal) Command

1F032516n Set page mode margin mechanical adjustment

This command applies to both the A776 and the B780, although it is primarily implemented for B780 printers
replacing existing A721 printers to match cashier check printing.

Default is 0.

Value is printed on the second diagnostic page.

Ranges for margin configurations:

Margin Setting Maximum mechanical adjustment
5" 30 half dots
3" 56 half dots
17 84 half dots

Mechanical adjustment does not apply when page size is defined to be greater than the default of 200 full
dots wide.

Set Page Mode Option to Trim Full Dots
Code (Hexadecimal) Command

1F03 2F n Set page mode option to trim full dots

n < 128 # of full dots trimmed from right side
n =255 compress to fitin 3.024”"

This command applies to both the A776 and the B780, although it is primarily implemented for applications
specifying a page size greater than 242 full dots wide.

Default is no trim.

Maximum width that can be compressed to fit in 3.024"is 270 full dots.

Value is printed on second diagnostic page.
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Chapter 4: Programming the Printer

Overview of Printing Characteristics

Commands control all operations and functions of the printer. This includes selecting the size and placement of
characters and graphics on the receipt or the slip and feeding and cutting the paper. The programming commands
have been organized, in order of hexadecimal code within functional groups. For this reason, “related” commands may
not be listed adjacent to one another.

The A776 (B780) standard command set allows it to work with software written for TPG, Inc. or other POS compliant
printers.

Any of the commands may be used in any combination to program a host computer to communicate with the printer
(unless otherwise noted).

For the printer to operate properly within an Ethernet environment, a specific set of commands must be set.

Some commands listed and described here may not be implemented and are identified as “not implemented.”
If received, they are ignored and not sent to the print buffer as data.

Any non-legal commands have their parameter sent to the print buffer as data.
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Character appearance

The appearance of text can be changed using the following print modes:

Standard
Compressed
Double-high
Double-wide
Upside-down
Rotated

Underlined
Bold

Reverse

Italic
Strike-through
Scaled
Shading

Receipt character specification

Standard

Characters perinch: 15.6
Characters per line: 44

Cell size: 13 x 24 dots

Compressed

.

Characters per inch: 20.3
Characters per line: 56
Cell Size: 10 x 24 dots

A776 (B780) Programming Guide
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Print zones for receipt station 80 mm paper

Specifications of print zone for receipt station 80 mm paper:

. 576 dots (addressable) @ 8 dots/mm, + Top margin to manual

centered on 80 mm

« Minimum margins for standard print:
2.0 mm (.079 inches)

17.8 mm (0.70 inches)

19.0 mm (0.75 inches)

tear-off:

« Top margin to knife cut:

Note: The application centers 44 standard character cells (13 x 24 dots), or 56 compressed character cells (10 x 24 dots),
or 576 addressable bits of graphics across an 80 mm wide receipt. Minimum print line height is 24 dots for text or graphics.
Standard print line spacing is 27 dots (i.e., 3 extra row dots).

The A776 adds a 27 dot high font, so standard print spacing is 30 dots.

A776-PG00001 11/06

[«— Paper width =80 mm (3.15") —————>

Printable zone, 576 dots = 72 mm (2.835”) —»|

Nominal margins, 4 mm (0.157”) ———,

Cut edge

Top margin, 17.8 mm (.70”) minimum

ABCDE. .. ittt i sannnn s ni s 67890
ABCDE. .. ittt i sanannn s 67890
ABCDE. . .ttt e e 67890
ABCDE. .. it ittt sannnn s ni s 67890

44 standard columns = 71.5 mm (2.815”) __,|
56 compressed columns = 70 mm (2.756")

< Cut edge
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Print zones for slip station

The slip station prints characters (standard and The print line height of 7x7 dot characters is
compressed pitch) and graphics in a print zone of 77mm 2.46mm (.097"). With three-dot spacing, the print
(3.0") wide on a slip or form. line height is 3.53mm (.139"). See the following

illustration (not to scale). To print as close to the

« Standard pitch: 42 characters (columns) per line

bottom of the slip as possible without the slip leaving

«  Compressed pitch: 51 characters (columns) per line the feed rollers, use the “Print and feed n lines”

« 21 rotated characters
« 210 adjacent bits of graphics

« 420 addressable positions

(1B 64 n) command, with n = 0.

| [ T
‘ Print Line Width 5 mm
3 in. Max. (0.20in.)
Min.
Right Margin
0.1 in. Min.
Bottom Margin Min. —‘Ti
15.5 mm
(0.61in.)
Slip Print
Zone

A776 (B780) Programming Guide
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Print Zones for Slip, Validation

Print Line Width
3in. Max

_—

Right Margin

0.1 in. Min. g

| First Line
of validation

Bottom Margin Min. — I
ottom Margin Min —Ti See the

Accomanying
15.5 mm Table

(0.61in.) l

Validation Format

The A776 has drop validation printing. The location of the first line of validation varies based on the table below:

Number of lines of validation @ 7.2 Ipi Distance from bottom of form to top of first print line
14 lines 2.7 inches
10 lines 2.0 inches
6 lines 1.5 inches
4 lines 1.2 inches
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Rotated printing commands

Three commands control the rotation of printing. The table shows the combinations of set/cancel upside down print,
set/cancel rotated print (clockwise), and rotated print (counterclockwise).

Rotated clockwise and rotated counterclockwise print commands are mutually exclusive: the setting of the last received
command is effective. Unintended consequences may result when rotated clockwise is mixed with other commands.

The samples of the print show only the normal-size characters. Double-wide and double-high characters are printed in
the same orientation. They may also be mixed on the same line.

Upside down Rotated CW Rotated CCW Resulting output
(1B7Bn) (1B56n) (1B12)

Canceled Canceled Cleared ABC

Canceled Set X >wmN

Set Canceled X oav

Set Set X vag

X X Set <V

Note: The following print modes cannot be mixed on the same line:
« Standard and compressed pitch

+ Vertical (normal) and rotated

+ Right-side up and upside-down

« Single-high (normal) and double-high
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Commands listed by function

Commands in bold are ColorPOS’ commands.

Chapter 5: Programming commands 29

Printer actions

Code (hexadecimal) Command Page
10 Clear printer 36
11 Close form 36
18 Open form 36
1A Perform partial knife cut (or code 1B 6D) 36
1B 07 Generate tone 37
1B 3C Return home 37
1B3Dn Select peripheral device (for multi-drop) 37
1B 40 Initialize printer 37
1B43 n Set slip paper eject length 37
1B55n Set unidirectional print on impact station 38
1B6330n Select receipt or slip for printing; slip for MICR read 38
1B6331n Select receipt or slip for setting line spacing 38
1B6333n Select paper sensors to output paper end signals (parallel only) 38
1B6334n Select sensors to stop printing 39
1B6335n Enable or disable panel button 39
1B66 mn Set slip paper waiting time 39
1B 6D Perform partial knife cut (or code 1A) 36
1B70np1 p2 Generate pulse to open cash drawer 39
1B 71 Release paper 42
1B72m Set current color 40
1C Select slip station 40
1E Select receipt station 40
1D56m Select cut mode and cut paper (or code 1D 56 m n) 41
1D56mn Select cut mode and cut paper (or code 1D 56 m) 41
1D81mn Set paper type (ColorPOS") 41
1F031605n Set interpretation of “Set current color” command 42
1F 74 Print test form 42

A776-PG00001 11/06
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Print and paper feed

Code (hexadecimal) Command Page
0A Print and feed paper one line 42
0oC Print and eject slip 43
oD Print and carriage return 43
14n Feed n print lines 43
15n Feed n dot rows 43
17 Print 45
1B4An Print and feed paper 45
1B4Bn Print and reverse feed paper 45
1B64n Print and feed n lines 45
1B65n Print and reverse feed n lines 46
1D14n Reverse feed n lines 46
1D15n Reverse feed n dots 46
Vertical and horizontal positioning

Code (hexadecimal) Command Page
09 Horizontal tab 46
16n Add n extra dot rows 44
1B14n Set column 47
1B 24 nL nH Set absolute starting position 47
1B 32 Set vertical line spacing to 1/6 inch 47
1B33n Set vertical line spacing 48
1B 44 [n] k 00 Set horizontal tab positions 48
1B5Cn1n2 Set relative print position 49
1B61n Select justification 50
1D 4CnL nH Set left margin 50
1D 50xy Set horizontal and vertical minimum motion units 51
1D 57 nLnH Set printing area width 51
Text characteristics

Code (hexadecimal) Command Page
12 Select double-wide characters 52
13 Select single-wide characters 52
1B 12 Select 90 degree counter-clockwise rotated print 52
1B16n Select pitch (column width) 53
1B20n Set right-side character spacing 53
1B21n Select print mode 53
1B25n Select or cancel user-defined character set 54
1B26scic2nidi...nndn Define user-defined character sets 54
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1B2Dn Select or cancel underline mode 56
1B3A 303030 Copy character set from ROM to RAM 56
1B3Fn Cancel user-defined character 56
1B45n Select or cancel emphasized mode 57
1B47n Select double-strike 57
1B 48 Cancel double-strike 58
1B49n Select or cancel italic print 58
1B52n Select international character set 58
1B56n Select or cancel 90 degree clockwise rotated print 59
1B74n Select international character table 58
1B7Bn Select or cancel upside-down print mode 59
1D21n Select character size 59
1D42n Select or cancel white/black reverse print mode 60
1D85mn Reverse color text mode (ColorPOS") 61
1D8DnNm Text strike-through mode (ColorPOS") 61
1F05n Select superscript or subscript modes 61
Graphics

Code (hexadecimal) Command Page
1B (+*.BMP file) Download BMP logo 62
1B2Amn1n2dil...dn Select bit image mode 62
1B4Cn1n2d1...dn Select double-density graphics (A756 emulation) 63
1B59n1n2d1...dn Select double-density graphics 63
1D23n Select the current logo (downloaded bit image) 63
1D2An1 n2d1...dn Define downloaded bitimage 64
1D2Fm Print downloaded bit image 64
1D 82n1...n72 Print raster monochrome graphics (ColorPOS’) 65
or...n80

1D 83 n1...n144 Print raster color graphics (ColorPOS") 65
or...n160

1D84 mnin2dl...dx Download logo image (ColorPOS’) 65
1D8Bnmo Apply shading to logo (ColorPOS") 66
1D8Cnm Merge watermark mode (ColorPOS’) 66
1D86m Monochrome shade mode (ColorPOS’) 67
1D87m Color shade mode (ColorPOS") 67
1D89nm Logo print with color plane swap (ColorPOS’) 68
1D90mxyopq Form and merge real-time surround graphic (ColorPOS") 68
1D91n Save graphics buffer as logo (ColorPOS’) 69
1D92 n Background logo print mode (ColorPOS") 69
1D9Anmo Shade and store logo (ColorPOS’) 69
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1D9Bmn Logo print with knife cut 70
1D99Imno Apply margin message mode (ColorPOS’) 70
1D A0 nlnh Set temporary max target speed 71
1F0316fsp/rt Set LogoEZ’ colorization (ColorPOS’) 71
1F0317ams Set LogoEZ" attribute mapping (ColorPOS’) 74
1F04n Convert 6-dots/mm bitmap to 8-dots/mm bitmap 75
1F7Bn Enable constant speed logos 75
Status

Batch mode

Code (hexadecimal) Command Page
1B750 Transmit peripheral device status 76
1B76 Transmit paper sensor status 77
1D49n Transmit printer ID 77
1D4940n Transmit printer ID, remote diagnostics extension 79
1D72n Transmit status 81
1F 56 Send printer software version 83
Real-time

Code (hexadecimal) Command Page
1004 n Real-time status transmission 85
1005n Real-time request to printer (DLE sequence) 88
1D 03 n Real-time request to printer (GS sequence) 88
1D 05 Real-time printer status transmission 89
1F7An Real-time commands disable 89
Unsolicited status mode

Code (hexadecimal) Command Page
1D61n Select or cancel unsolicited status mode 90
Bar codes

Code (hexadecimal) Command Page
1D48n Select printing position for HRI characters 93
1D 66 n Select pitch for HRI characters 93
1D 68 n Select bar code height 94
1D 6B mdi...dk 00 Print bar code 94
or1D6Bmndi...dn

1D70abcdef Select PDF 417 parameters 95
1D77n Select bar code width 97
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Page mode

Code (hexadecimal) Command Page
oC Print and return to standard mode/print and eject slip 99
18 Cancel print data in page mode 99
1B 0C Print data in page mode 99
1B 4C Select page mode 100
1B 53 Select standard mode 101
1B54n Select print direction in page mode 101
1B 57 nl,n2...n8 Set print area in page mode 101
1D 24 nL nH Set absolute vertical print position in page mode 102
1D 5CnLnH Set relative vertical print position in page mode 103
Macros

Code (hexadecimal) Command Page
1D 3A Select or cancel macro definition 104
1D5Ertm Execute macro 104
MICR check reader commands

MICR Reading

Code (Hexadecimal) Command Page
1B 7701 Read MICR data and transmit 105
1B 7702 Read MICR data and transmit (B780 only) 105
1B 7752 Transmit last MICR read 105
MICR Parsing

Code (Hexadecimal) Command Page
1B 77 50 Define parsing format, save in NVRAM 106
1B7770 Define parsing format, do not save permanently 106
User data storage

Code (hexadecimal) Command Page
1B27ma0ala2dl...dm  Write to user data storage 112
1B34ma0ala2 Read from user data storage 112
1B 6A k Read from non-volatile memory 113
1B73n1n2k Write to non-volatile memory (NVRAM) 113
1D22n Select memory type (SRAM/flash) 113
1D 2255n1n2 Flash memory user sectors allocation 114
1D40n Erase user flash sector 114
1D97 mn User storage status (ColorPOS’) 115
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Flash download

Code (hexadecimal) Command Page
1B5B7D Switch to flash download (boot) mode 116
1D 00 Return boot sector firmware part number 116
1D 01 Return segment number status of flash memory 117
1D02n Select flash memory sector to download 117
1D 06 Get firmware CRC 117
1D 07 Return microprocessor CRC 117
1D OE Erase all flash contents except boot sector 117
1D OF Return main program flash CRC 118
1D10n Erase selected flash sector 118
1D11alLaHclLcHd1...dn  Download to active flash sector 118
1D FF Reset firmware 119
Ethernet setup commands

Code (hexadecimal) Command Page
1B5B 7D Switch to flash download (boot mode) 116
1B 08 00 Restore default settings 119
1B 0801 n1n2n3n4 Set IP address 119
1B 0802 n1n2n3n4 Set net mask 119
1B0803nTn2n3n4 Set gateway 119
1B0804n1n2n3n4 Set raw TCPIP port 120
1B0805n1 LP Daemon 120
1B 0806 n1 Telnet Daemon 120
1B0807 ni BootP 120
1B0808n1 DHCP (auto-configuration) 120
1B0809nT Inactivity timeout 121
1B08 0AnT Keep-alive pings (arps) 121
Image Commands

Code (hexadecimal) Command

1D BO Calibrate Scanner 122
1DB1mn Configure/Change Image Transmission Port 123
1DB2 n Set Top Entry Startup Delay 123
1DB3mpr Set Image Format Properties 123
1D C5 nLnHmd1-dn-1 Configure Binarization Methods and Attributes 124
1D B4 nL nH t0. . .tm Define/Update Application Tag Values 125
1D B6 Attach Scan Application Tags 126
1D B7 Return Imager Status 126
1004 07 Real Time Imager Status 127
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100403 Real Time Error Status 128
1005 06 Real Time Cancel Image Transmission 128
1DB8mpr Wait for Scan & Optionally Transmit 128
1D B9 stmnlLnHpL pH Transmit Image 130
1DBAp Eject from Scanner 132
1D BB nLnH Free Image 133
1DBCm Free Imager Buffering 133
1D BD Get Buffered Image List 133
1D BB nLnH Get Buffered Image Attributes 133
1DC6émn Configure Scan Options 134
1D C7 wL wH lenL lenH Configure Max Scan Width & Height 134
1D 49 02 Transmit Printer Type (Extended Existing Command) 134

Command conventions

The following information describes how each command is organized:

Name:

ASCII:
Hexadecimal:
Decimal:
Value:
Range:
Default:
Description:
Formulas:
Exceptions:

Related information:

Name of command.

The ASCII control code.

The hexadecimal control code.

The decimal control code.

A description of the command operands.

The upper and lower limits of the command operand.

The command operand default after printer reset.

Brief description and summary of the command.

Any formulas used for this command.

Describes any exceptions to this command; for example, incompatible commands.

Describes related information for this command; for example, bit information.

Command descriptions

Printer actions

The printer function commands control the following basic printer functions and are described
in order of their hexadecimal codes:

. Station select

- Platen control

+ Resetting the printer

« Cutting the paper

»  Opening the cash drawers

A776-PG00001 11/06
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Clear printer

ASCII DLE
Hexadecimal 10
Decimal 16

Clears the print line buffer without printing and sets the printer to the following condition:

+ Receipt station is selected

«  Double-wide command (0x12) is canceled

« Line spacing, pitch, and user-defined character sets are maintained at current selections (RAM is not affected)
+ Single-wide, single-high, non-rotated, and left-aligned characters are set

+ Printer is restarted and error status is cleared in a fault condition

« Printing position is set to column one

- Slip platen is opened

« Slip printhead is homed

+ Knife is homed

Exceptions

The DLE command followed by a 04 or 05 is interpreted as a “Real-time command.” See Real- time status transmission
and Real-time request commands (DLE sequences).

Close form

ASCII: DC1
Hexadecimal: 11
Decimal: 17

Closes the feed roller and platen (forms compensation arm assembly). If the printer is reset or the Clear (0x10) is
received, the feed roller and platen are opened.

This command executes if the platen is already closed. This command is processed regardless of which station is
selected.

Open form

ASCII: CAN
Hexadecimal 18
Decimal: 24

Opens the feed roller and platen (forms compensation arm assembly) so that a form may be inserted (default position).

This command has the same code as the Cancel print data in page mode command, which is only executed in page
mode.

This command executes if the platen is already open. This command is processed regardless of which station is
selected.

Perform partial knife cut

ASCII SUB ESCm
Hexadecimal 1A 1B 6D
Decimal 26 27 109

Partially cuts the receipt, leaving 5 mm (0.20") of paper. This command is implemented the same as Full knife cut (19
and 1B 69).

There are two codes (Hex 1A or 1B 6D) for this command and both codes perform the same function.

Exceptions
Line feed is executed first if print buffer is not empty.

This command is processed regardless of which station is selected.
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Generate tone

ASCII ESC BEL
Hexadecimal 1B 07
Decimal 277

Generates an audible tone. Performed by the printer to signal certain conditions.

Return home

ASCII ESC <
Hexadecimal 1B 3C
Decimal 27 60

Moves the impact printhead (unless already there) to the home position.

Related Information

The printer is able to detect carriage motor jams, eliminating the need to home the printhead after each slip
transaction.

Select peripheral device (for multi-drop)

ASCII ESC=n
Hexadecimal 1B3Dn
Decimal 2761n
Value of n: 0 (bit 0), device not selected

1 (bit 0), device selected

Default: 1 (bit 0), device selected

Selects the device to which the host computer sends data.

Exception

This command is ignored.

Initialize printer

ASCII ESC@

Hexadecimal 1B 40

Decimal 27 64

Default: Character pitch: 15.6 CPI
Column width: 44 characters
Extra dot rows: 3
Character set: Code Page 437

Printing position: ~ Column One

Clears the print line buffer and resets the printer to the default settings for the start-up configuration (refer to Default
settings above).

Single-wide, single-high, non-rotated, and left-aligned characters are set, and user-defined characters or logo graphics
are cleared. (Flash memory is not affected.) Tabs reset to default. Receipt selection state is selected.

A776:  Slip set to 42 column pitch
B780:  Slip set to compressed pitch

Set slip paper eject length

ASCII ESCCn
Hexadecimal 1B43n

Decimal 2767 n

Value of n: 0to 255
Exception

This command is ignored.
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Set unidirectional print on impact station

ASClIl ESCUn
Hexadecimal 1B55n
Decimal 2785n
Value of n: Only the lowest bit of n is used
0 Unidirectional printing is turned off
1 Unidirectional printing is turned on
Defaultofn: 0 For text printing
1 For Page Mode printing
Select receipt or slip for printing; slip for MICR read
ASCII ESCcOn
Hexadecimal 1B6330n
Decimal 279948 n
Value of n: 1,2,3 Receipt selected
4 Slip selected
8 Validation station selected

Defaultofn: 1

Selects the station for printing. When slip is selected, the printer waits for the paper to be inserted. When slip has

already been selected and the selection is changed, the form is opened.

If the station has already been selected and it is re-selected, no action takes place.

Slip waiting time is configurable using the configuration menu and the wait time appears on the Diagnostic menu

printout

Exceptions

Receiving the command discards unprinted data in the buffer, forcing a “beginning of line” state.

When n is out of range this command is ignored.

Select receipt or slip for setting line spacing

ASCII ESCc1n
Hexadecimal 1B6331n
Decimal 279949 n
Value of n: 1,2,3 Select receipt
4 Select Slip
8 Select validation

Defaultofn: 1

Selects which station receives the effects of the following commands:

1. Select Default Line Spacing (1B 32)
2. Set Line Spacing (1B 33)

3. Add n extra dot rows (16 n)
Exceptions

This command is ignored if n is out of range.

Select paper sensors to output paper end signals

ASCII ESCc3n
Hexadecimal 1B6333n
Decimal 279951 n

This command is ignored.
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Select sensors to stop printing

ASCII ESCc4n
Hexadecimal 1B6334n
Decimal 279952 n

Value of n: Sensor status

Default: 0

Bitof n

Bit Function

0,1 Stop receipt on receipt low

4 Stop slip if trailing edge uncovered

5 Stop slip if leading edge uncover

7 Stop validation print if trailing edge uncovered
(B780 only)

Determines which sensor stops printing on the respective station. The command does not affect the paper out status
on the receipt station, which will automatically stop the printer when the paper is depleted.

Enable or disable panel button

ASCII ESCc5n
Hexadecimal 1B6335n
Decimal 279953 n
Value of n: 0 = Enable
1 = Disable
Default: 0 (Enable)

Enables or disables the paper feed button. If the last bit
is 0, the paper feed button is enabled. If the last bit is 1, the paper feed button is disabled.

Related information

Functions that require the paper feed button (except for the execute macro [1D 5E r t m] command) cannot be used
when it has been disabled with this command.

Set slip paper waiting time

ASCII ESCfmn
Hexadecimal 1B66mn
Decimal 27102mn

Value of m: Not used

Value of n: Tenths of seconds

The time that the printer waits for a slip to be inserted is set using the configuration menu. The default is forever, but it
can be setto 1, 3, or 5 minutes.

The value “n” sets the time (n x 0.1 seconds) that the printer waits to close the platen and start printing after the slip has
been inserted. The printer reads that a slip is inserted when the leading edge and trailing edge sensors are covered.
The slip-in light is lit (green) when both sensors are covered.

If a slip is not inserted in the time specified, the receipt station is selected for the next function.

Generate pulse to open cash drawer

ASCII ESCpnplp2

Hexadecimal 1B 70 np1p2

Decimal 27112 np1p2

Value of n: 00, 48 (Decimal) = Drawer 1;

01, 49 (Decimal) = Drawer 2
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Valueof p7:  0-255

Value of p2: 0-255

Sends a pulse to open the cash drawer.

Formulas

The value for either p1 or p2 is the hexadecimal number multiplied by 2 msec to equal the total time.
«  On-time =pT (Hex) x 2 msec

«  Off-time = p2 (Hex) x 2 msec

Related information

Off-time is the delay before the printer performs the next operation. Refer to cash drawer specifications for required on
and off-time.

Set current color

ASCII ESCrm
Hexadecimal 1B72m
Decimal 27114 m

Defaultof m: 0 (monochrome)

This command will set the current color to the color m for all character data that may follow this command and all
graphic objects (bit images) that have not been explicitly loaded as two-color.

m= 0 (monochrome) is the initial value
m= 1 (two-color paper “primary color’, usually black)
m= 2 (second color available from two-color paper)

The m values 0 and 1 will not have a distinguishable effect; 0 is the initial value and provides parameter value
consistency with other commands.

Description

When the monochrome paper type command (00) is set, this command is recognized and retained but has no effect.
The monochrome paper selection (usually black) controls the output.

When two-color paper is loaded and the two-color paper type command set, this command will designate which of
the two colors will be used for everything not specified as having (an) explicit color parameter(s) such as color logos,
side bars, surround graphics, background watermarks or color raster graphics.

Exception

After a power loss or reset the default value m=0 is reset.

Select slip station

ASCII FS
Hexadecimal 1C
Decimal 28

Selects the slip station for printing or MICR

Select receipt station

ASCII RS
Hexadecimal 1E
Decimal 30

Selects the receipt slip station for all functions. The receipt station is default setting after the
printer is initialized or the clear printer (0x10) command is received.

A776 (B780) Programming Guide A776-PG00001 11/06



Chapter 5: Programming commands 41

Select cut mode and cut paper

ASCII GSVm GSVmn
Hexadecimal 1D56m 1D56mn
Decimal 2986 m 2986 mn

Value of m: Selects the mode as shown in the table.

Value of n: Determines cutting position only if m is 65 or 66.

m Feed and cut mode

0,48 Full cut (no extra feed). Partial cut on the A776.

1,49 Partial cut (no extra feed).

65 Feeds paper to cutting position + (n times vertical
motion unit), and cuts the paper.

66 Feeds paper to cutting position + (n times vertical
motion unit), and performs a partial cut.

Rangeof m:  0,48;1,49; 65, 66 (when used with n)
Range of n: 0-255
Default of m, n: 0

Selects a mode for cutting paper and cuts the paper. There are two formats for this command, one requiring one
parameter m, the other requiring two parameters m and n. The format is indicated by the parameter m.

Formulas
ntimes the vertical motion unit is used to determine the cutting position to which the paper is fed.
Exceptions

If m is out of the specified range, the command is ignored.

Set paper type (ColorPOS’)

ASCII GS0x81mn
Hexadecimal 1D81mn
Decimal 29129 mn

Value of m: 0 = monochrome (black) paper (Kanzaki P-310)
1 = Two-color (red/black) papers (Kanzaki P-310RB)
4 = Two-color (blue/black) papers (Kanzaki P-320BB)
5 = Two-color (red/black) papers (Kanzaki P-320PB)

Default: 0 (monochrome paper)

This command will set the optimum parameter values in the thermal print engine control hardware for any defined
monochrome or two-color paper chemistry. The m n parameters select paper category and formulation version,
respectively.

(m n =0 0) defines the default monochrome (black category, initial version) paper, out-of-box printers will also have
factory pre-set descriptions for customer selected color types; initial release consists of two defined color types: (mn =
1 0) Kanzaki P-310RB red/black paper, (m n = 4 0) Kanzaki P-320BB blue/black paper, and (m n = 5 0) Kanzaki P-320RB
red/black paper.

When issuing this command a value of n = OxFF can always be used; that is interpreted as requesting the setting of the
highest version defined in the printer of that category. This is a safe way for an application to always select the latest of
a manufacturer’s paper category, thus choosing “ latest standard red/black”.

An incorrect setting of m n for a two-color paper or non-standard monochrome paper, or failure to set m n when a
color paper is inserted will result in poor print quality printing.
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The last set paper type choice is stored in non-volatile memory and is retained after a power loss and across reset
commands. The initial value at first boot after firmware load (or reload) is mn =0 0.

Related information

An incorrect setting of n for a two-color paper or failure to set n when a two-color paper is loaded will result in poor
output quality.

Set Interpretation of “Set current color”
ASCII US ETX SYN ENQ n

Decimal 31032205n
Hexadecimal 1F031605n
Value of n: 0-FF (Hex) n= 01 will cause 1B 72 01 to print red. Any other value for 1B 72 will print black.

n= 00 will cause 1B 72 00 to print red and all other values to print black.

This command defines how to interpret the 1B 72 command for legacy environments. It provides a method to resolve
any differences in the definition of command 1B72 between the A776 native mode and earlier implementations in
other printers.

In A776 native mode, the standard “Set current color” command should be used.
Related information
The 1F 03 16 00 command disables this and all other LogoEZ’ features.

To disable one LogoEZ’ feature when multiple LogoEZ’ features are set, first disable all LogoEZ’ features and then re-
enable only those you desire.

Print test form

ASCII AXt
Hexadecimal 1F 74
Decimal 31116

Prints the current printer configuration settings on the receipt.

Disabled in page mode.

Print and paper feed

The print and feed commands control printing on the receipt and paper feed by the printer.

Print and feed paper one line

ASCII LF
Hexadecimal 0A
Decimal 10

Prints one line from the buffer and feeds paper one line.

Carriage return/line feed pair prints and feeds only one line.

Release Paper

ASClIl ESCq
Hexadecimal 1B 71
Decimal 27113
Description

Releases the slip paper as follows:
If receipt paper was selected, this command opens the platen to allow slip removal.

If the slip was selected, the printer enters the paper removal waiting state after releasing the paper. After 2 seconds, it
enters receipt paper mode.
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Print and eject slip

ASCII FF
Hexadecimal 0C
Decimal 12

Prints data from the buffer to the slip station and if the paper sensor is covered, reverses the slip out the front of the
printer far enough to be accessible to the operator. The impact station opens the platen in all cases.

This command has the same code as the print and return to standard mode command, which is executed only when
the printer is in page mode. When the printer is not in page mode this command executes the print and eject slip
function.

Exception

This command is ignored if the receipt station is the current station.

Print and carriage return

ASCII CR
Hexadecimal 0D
Decimal 13

Prints one line from the buffer and feeds paper one line. The printer can be set through the configuration menu
to ignore or use this command. Some applications expect the command to be ignored while others use it as print
command.

Related information
See ignoring/using the carriage return in Diagnostics for more information.

Carriage return/line feed pair prints and feeds only
one line.

Feed n print lines

ASCII DC4n

Hexadecimal 14n

Decimal 20n

Value of n: The number of lines to feed at current line height setting.

Range of n: 0-127 in A756 emulation
0-255in A756 emulation and
A776 native mode

Feeds the paper n lines at the current line height without printing. Ignored on receipt if current line is not empty.

Feed n dot rows

ASCII NAK n
Hexadecimal 15n
Decimal 21n

Value of n: Receipt - n/203 inch
Slip - n/72 inch

Range of n: 0-127 in A756 emulation
0-255in A758 emulation and
A776 native mode

Feeds paper n dot rows without printing. Receipt moves n rows if the print buffer is empty.
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Add n extra dot rows

ASCII SYNn
Hexadecimal 16n
Decimal 22n

Value of n: Receipt - n/203 inch
Slip - n/72 inch

Range of n: 0-12

Default: Receipt - 3 extra dot rows
Slip - 3 extra dot rows

Adds n extra dot rows to the character height to increase space between print lines or decrease the number of lines
per inch.
Line spacing is set for the station or stations selected by the command 1B 63 31 n.

Formulas

This table shows the relationship between the number of lines per inch and each dot row added:

Receipt Station

Extra rows Lines per inch Dot rows
0 8.47 24
1 8.13 25
2 7.81 26
3 7.52 27
4 7.25 28
5 7.00 29
6 6.77 30
7 6.55 31
8 6.35 32
9 6.16 33

Receipt Station

Extra rows Lines perinch Dot rows
10 5.98 34

11 5.81 35

12 5.64 36

Slip Station

Extra rows Lines per inch Dot rows
0 10.29 7

1 9.00 8

2 8.00 9

3 7.20 10

4 6.55 11

5 6.00 12

6 5.54 13

7 5.14 14

8 4.80 15
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9 4.50 16
10 424 17
11 4,00 18
12 3.79 19
Print

ASCII ETB

Hexadecimal 17

Decimal 23

Prints one line from the buffer and feeds paper one line.

Print and feed paper
AsCll ESCJn
Hexadecimal 1B4An
Decimal 27 74n
Value of n: Receipt - n/203 inch

Slip - n/144 inch
Range of n: 0-255
Prints one line from the buffer and feeds the paper.

On the receipt station, the line height equals the character height when n is too small. This does not apply to the slip
station. Use n = 0 to print a line without feeding the paper. This allows the printer to print on the last line of the slip (at
0.59 inch from the trailing edge) and still retain the slip in the feed rollers for reverse feeding the paper back out of the
slip station.

Related information

For more information, see the description of the set horizontal and vertical minimum motion units command in this
document.

Print and reverse feed paper

ASCII ESCKn
Hexadecimal 1B4Bn
Decimal 2775n
Value of n: Slip - n/144 of an inch

Range of n: 0-255

Prints one line from the buffer and reverse feeds the paper n/144 of an inch on the slip station.

Exceptions

The receipt station cannot be reverse fed.

Print and feed n lines

ASClI ESCdn

Hexadecimal 1B64n

Decimal 27100 n

Value of n: Number of lines to be printed and fed.

Range of n: 1-255 (0 is interpreted as 1 on the
receipt station)

Prints one line from the buffer and feeds paper n lines at the current line height.
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Print and reverse feed n lines

ASCII ESCen

Hexadecimal 1B65n

Decimal 27101 n

Value of n: The number of lines on the slip station

to be reverse fed.
Range of n: 0-255

Prints one line from the buffer and reverse feeds the paper n lines on the slip station. The receipt station cannot be
reverse fed.

Reverse feed n lines

ASCII GSDC4n
Hexadecimal 1D 14n
Decimal 2920n

Range of n: 0-127 A756 emulation mode
0-255 A776 native mode

Reverses the paper feed in the slip station by n lines at the current spacing. The next character feed command returns
the paper feed back to the normal feed direction. This command is ignored if slip is not the selected station. Current
spacing is not a factor.

Reverse feed n dots

ASCII GS NAK n
Hexadecimal 1D 15n

Decimal 2921n

Value of n: ndotsat 1/72 inch

Range of n: 0-127 A756 emulation mode
0-255 A776 native mode

Reverses the paper feed in the slip station by n dots at 1/72 inch (TPG, Inc. 7150™ command). This command is ignored
if receipt station is selected.

Vertical and horizontal positioning

The horizontal positioning commands control the horizontal print positions of characters on
the receipt and slip.

Horizontal tab

ASCII HT
Hexadecimal 09
Decimal 9

Moves the print position to the next tab position set by the set horizontal tab positions (1B 44 n1 n2 ... 00) command.
The print position is reset to column one after each line.

Tab treats the left margin as column one, therefore changes to the left margin will move the tab positions.

When no tabs are defined to the right of the current position, or if the next tab is past the right margin, line feed is
executed. HT has no effect in page mode.

Print initialization sets 32 tabs at column 9, 17, 25...
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Set column

ASCII ESCDC4n
Hexadecimal 1B 14n
Decimal 2720n

Value of n: Receipt-  1-44 = Standard pitch
1-56 = Compressed pitch

Slip - 1-66 = Standard pitch
1-80 = Compressed pitch

Defaultofn: 1

Prints the first character of the next print line in column n. It must be sent for each line not printed at column one. The
value of nis set to one after each line.

Exceptions

This command cannot be used with single- or double-density graphics.

Set absolute starting position

ASCII ESC$n1n2
Hexadecimal 1B 24 n1n2
Decimal 2736 n1n2
Value of n: n= Number of dots to be moved from the beginning of the line.

n1 = Remainder after dividing n by 256.
n2 = Integer after dividing n by 256.

The values for n7 and n2 are two bytes in low byte, high byte word orientation.

Sets the print starting position to the specified number of dots (up to the right margin) from the beginning of the line.
The print starting position is reset to the first column after each line.

Formulas
Determine the value of n by multiplying the column for the absolute starting position by 10 (slip, or receipt standard

pitch) or 8 (receipt compressed pitch). The example shows how to calculate column 29 (10 dots per column) as the
absolute starting position.

28x10= 280 dots (beginning of column 29)
280/256 = 1, remainder of 24
nl=24n2= 1

Related information

This command is also used in the graphics mode on the receipt. See graphic commands in this chapter for more
information.

If the set horizontal and vertical motion units command (1D 50) is used to change the horizontal and vertical minimum
motion unit, the parameters of this command (set relative print position) will be interpreted accordingly. For more
information, see the description of the command set horizontal and vertical minimum motion units command (1D 50)
in this document.

Set vertical line spacing to 1/6 inch

ASCII ESC 2
Hexadecimal 1B 32
Decimal 27 50
Default: 3.33mm (0.13")

Sets the default line spacing to 4.25 mm (1/6 of an inch).

Line spacing is set for the station or stations selected by the command 1B 63 31 n.
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Set vertical line spacing

ASCII ESC3n
Hexadecimal 1B33n
Decimal 2751n

Value of n: Receipt - n/406 inch
Slip - n/144 inch
Range of n: 0-255

Default: Receipt - 0.13 inch (3.37 mm or 7.52 lines
per inch, 3 extra dot rows)

Slip - 0.14 inch (7.20 lines per inch,
3 extra dot rows)

Sets the line spacing for the receipt and for the slip. For the receipt, the space is set to n/406 inches. For the slip, the line
spacing is set to n/144 inches. The line spacing equals the character height when n is too small.
Line spacing is set for the station or stations selected by the command 1B 63 31 n.

If the set horizontal and vertical minimum motion units command (1D 50) is used to change the horizontal and vertical
minimum motion unit, the parameters of this command (set line spacing) will be interpreted accordingly.

Related information

For more information, see the description of the set horizontal and vertical minimum motion units command
in this document.

Set horizontal tab positions

ASCII ESC D [n] Kk NUL

Hexadecimal 1B 44[n]k00

Decimal 2768 [nlk 0

Value of n: Column number for tab minus one.

(n is always less than or equal to the
current selected column width)

Value of k: 0-32 (decimal)

Default: Every 8 characters from column
1(9,17, 25, etc.) for normal print.

Sets up to 32 horizontal tab positions n columns from column one, but does not move the print position. See the
horizontal tab command (09).

The tab positions remain unchanged if the character widths are changed after the tabs are set. The command ends
with hexadecimal 00; hexadecimal 1B 44 00 clears all tabs.

Tabs assumed to be in strictly ascending order. A tab out of order terminates the command string as if it were 00, and
remaining tab values are taken as normal data.

Formulas

Set the tab positions in ascending order and put Hex 00 at the end.
Hex 1B 44 00 (number of tabs not specified) clears all tab positions.

Exceptions

The tabs cannot be set higher than the column width of the current pitch.
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Set relative print position

ASCII ESC\n1n2
Hexadecimal 1B5Cni1n2
Decimal 2792 n1n2
Value of n:

To move the relative starting position right of the current position by n dots:

n1 = Remainder after dividing n by 256
n2 = Integer after dividing n by 256

The values for n1 and n2 are two bytes in low byte, high byte word orientation.

To move the relative starting position left of the current position by n dots:

n1 = Remainder after dividing (65,536-n) by 256
n2 = Integer after dividing (65,536-n) by 256

The values for n1 and n2 are two bytes in low byte, high byte word orientation.

Moves the print starting position the specified number of dots either right (up to the right margin) or left (up to the left
margin) of the current position. The print starting position is reset to the first column after each line.

Formulas
To move to the left:

Determine the value of n by multiplying the number of columns to move left of the current position by 10 (slip
or receipt standard pitch) or 8 (receipt compressed pitch). The example shows how to set the relative position two
columns in standard pitch (10 dots per column) to the left of the current position.

2x10= 20 dots (two columns to be moved left of the current position)
65,536-20 = 65516
65,516/256 = 255, remainder of 236
n1=236,n2= 255

To move to the right:

Determine the value of n by multiplying the number of columns to move right of the current position by 10 (slip
or receipt standard pitch) or 8 (receipt compressed pitch). The example shows how to set the relative position two
columns in standard pitch (10 dots per column) to the right of the current position.

2x10= 20 dots (two columns to be moved left of the current position)
20/256 = 0, remainder of 20
nl= 20,n2=0

Related information

If the set horizontal and vertical minimum motion units command (1D 50) is used to change the horizontal and vertical
minimum motion unit, the parameters of this command (set relative print position) will be interpreted accordingly. For
more information, see the description of the set horizontal and vertical minimum motion units command (1D 50) in
this document.

Compatibility information (A776 receipt vs. A756 receipt)

There is a difference in the normal behavior of this command as compared to the original A756. The difference
exists when the command is used to move to the left. The A756 processes the whole print string prior to putting it
in the buffer for the printhead. This method of processing allows the A756 to backup in the print string and replace
characters and their associated attributes when a “Set relative print position” command instructs the printer to move
the print position to the left.

In order to improve the speed of printing, the A776 moves the data into a buffer for the printhead when it receives

it. When the “Set relative print position” command contains a move to the left, this causes the new data to overstrike
the previous data. This behavior can be used to an application’s advantage to provide the ability to create compound
characters on the receipt station.
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Select justification

ASCII ESCan
Hexadecimal 1B61n
Decimal 2797 n

Value of n: 0, 48 = Left aligned
1,49 = Center aligned
2,50 =Right aligned

Range of n: 0-2,48-50

Default: 0 (Left aligned)

Specifies the alignment of characters, graphics, logos, and bar codes.

The command can be enabled or disabled for the slip. Default is disabled for the slip on A776, and enabled on B780.
Exception

This command is valid only when input at the beginning of a line.

Set left margin

ASCII GSLnLnH
Hexadecimal 1D 4CnLnH
Decimal 2976 nL nH

Rangeof nL:  0-255

Range of nH:  0-255

Default: 576 dots (the maximum printable area)

Values of n:

nL = low byte = Remainder after dividing n by 256

nH = high byte = Integer after dividing n by 256

The command can be enabled or disabled for the slip. Default is disabled for the slip on A776, and enabled on B780.
Formulas

Sets the left margin of the printing area. The left margin is set to ((nH X 256) + nL) times horizontal motion unit) inches.
The horizontal motion units are set by the set horizontal and vertical minimum motion units command (1D 50),
described in this manual.

The width of the printing area is set by the set printing area width command (1D 57), which follows this command.

If the setting exceeds the printable area, the maximum value of the printable area is used. The maximum printable
receipt area is 576 dots on the receipt and 420 addressable dots on the slip. See the illustration on the next page.

To set the Receipt left margin to one inch at the default horizontal motion unit of 1/203 inches, send the four-byte
string:

GS L2030

Or, to set the left margin to two inches at the default horizontal motion unit of 1/203 units per inch, send the four-byte
string:

GS L 1501
Where 2 inches = 406/203, and 406 = (1 X 256) + 150, derived from decimal to hexadecimal conversion:
406/256 = 1 (nH) with remainder 150 (nL)
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To set the Slip left margin to one inch at the default horizontal motion unit of 1/140 inches, send the four-byte string:
GSL1400

Or, to set the left margin to two inches at the default horizontal motion unit of 1/140 units per inch, send the four-byte
string:

GSL241

Exceptions:

The command is effective only at the beginning of a line. This command is ignored if the line buffer is not empty.

Set horizontal and vertical minimum motion units

ASCII GSPxy
Hexadecimal 1D50xy
Decimal 2980 xy
Value of x: Horizontal
Value of y: Vertical

Range of x: 0-255

Range of y: 0-255

Defaultof x:  Receipt: 203 Slip: 140

Defaultof y:  Receipt: 203 Slip: 144

Sets the horizontal and vertical motion units to 1/x inch and 1/y inch respectively.
When x or y is set to 0, the default setting for that motion unit is used.

The command can be enabled or disabled for the slip. Default is disabled for the slip on A776, and enabled on B780.

Set printing area width
ASCIl GSWnL nH

Hexadecimal 1D 57 nL nH
Decimal 2987 nL nH
Rangeof nL:  0-255
Range of nH:  0-255

Default: 576 dots (the maximum printable area)

Sets the width of the printing area. If the setting exceeds the printable area, the maximum value of the printable area
is used. The width of the printing area is set to ((nH X 256) + nlL) times horizontal motion unit) inches. The horizontal
motion units are set by the set horizontal and vertical minimum motion units command (1D 50).

The width of the printing area follows the set left margin command (1D 4C). See the set left margin command
(104C...) earlier in this document for a description.

The command can be enabled or disabled for the slip. Default is disabled for the slip on A776, and enabled on B780.

Formulas

To set the width of the receipt printing area to one inch at the default horizontal motion unit of 1/203 inches, send the
four-byte string:

GS W 203 0

Or, to set the width of the printing area to two inches at the default horizontal motion unit of 1/203 units per inch,
send the four-byte string:

GS W 150 1
Where 2 inches = 406/203, and 406 = (1 X 256) + 150.
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Exceptions

This command is effective only at the beginning of a line. If the setting exceeds the printable area, the maximum value
of the printable area is used. The maximum printable area is 576 dots on the receipt and 420 dots on the slip.

Receipt Station

}47 Printable Area 576 Dots —»‘

Left. Printing Area ‘
Margin Width

Slip Station

}47 Printable Area 420 Dots —»‘

Left_ Printing Area ‘
Margin Width

Text characteristics commands

These commands control what the printed information looks like, selection of character sets, definition of custom-
defined characters, and setting of margins. The commands are described in order of their hexadecimal codes.

Select double-wide characters

ASCII DC2
Hexadecimal 12
Decimal 18

Prints double-wide characters. The printer is reset to single-wide mode after a line has been printed or the clear printer
(0x10) command is received. Double-wide characters may be used in the same line with single-wide characters.

Select single-wide characters

ASCII DC3
Hexadecimal 13
Decimal 19

Prints single-wide characters. Single-wide characters may be used in the same line with double-wide characters.

Select 90 degree counter-clockwise rotated print

ASCII ESCDC2
Hexadecimal 1B 12
Decimal 2718

Rotates characters 90 degrees counter-clockwise. The command remains in effect until the printer is reset or until a
clear printer (0x10), select or cancel upside down print (1B 7B) or cancel rotated print (1B 56) command is received.

Exceptions
This command is valid only at the beginning of a line.

Rotated print and non-rotated print characters cannot be used together in the same line.

Related information

See “Summary of rotated printing”in this document.
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Select pitch (column width)

ASCII ESCSYNn
Hexadecimal 1B16n
Decimal 2722n

Value of n: 0 = Standard pitch
1 = Compressed pitch

Default: 0 (Standard pitch)

Selects the character pitch for a print line.

Formulas

The following table provides the print characteristics for both pitches on the receipt and slip station.

Pitch Receipt Receipt Slip Slip
Columns CPI Columns CPI

Standard 44 15.6 42 13.9

Compressed 56 203 51 171

Related information

Look in Chapter 4: Programming the Printer, “Character appearance” for a description of both pitches.

Set right-side character spacing

ASCII ESCSPn
Hexadecimal 1B20n
Decimal 2732n

Range of n: 0 - 32 (decimal)
Default: 0

Sets the right side character spacing to [ n x horizontal or vertical motion units]. Values for this command are set
independently in standard and paper mode.

The units of horizontal and vertical motion are specified by the set horizontal and vertical minimum motion units (1D
50 ...) command. Changes in the horizontal or vertical units do not affect the current right side character spacing.
When the horizontal or vertical motion unit is changed by the set horizontal and vertical minimum motion units (1D
50 ...) command the value must be in even units and not less than the minimum amount of horizontal movement.

In standard mode the horizontal motion unit is used.

In page mode the horizontal or vertical motion unit differs and depends on the starting position of the printable area.
When the starting printing position is the upper left or lower right of the printable area (set by select print direction

in page mode, 1B 54 n) the horizontal motion unit (x) is used. When the starting printing position is the upper right or
lower left of the printable area (set by select print direction in page mode, 1B 54 n) the vertical motion unit (y) is used.

Select print mode

ASCII ESC!n
Hexadecimal 1B21n
Decimal 2733n
Value of n: Pitch selection (standard, compressed, double-high, or double-wide.)
Value of n
Bit Function 0 1
Bit0  Pitch Standard’ Compressed
(See chart below)  pitch pitch
Bit3 Emphasized mode Canceled Set
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Bit4 Double-high? Canceled Set
Bit5 Double-wide Canceled Set
Bit7 Underlined mode Canceled Set

Bits 1, 2 and 6 are not used.
'Standard and compressed pitch cannot be used together in the same line.

Slip Default is standard pitch on A776 and compressed pitch on B780.

Selects the print mode: standard, compressed, double-high, or double-wide.

Default: 00

Pitch Receipt Receipt Slip Slip
Station  CPI Station CPI

Standard 44 15.6 42 13.9

Compressed 56 20.3 51 17.1

Related information

The bits in this command perform the same function as the stand-alone functions:

1B16n Select pitch
1B45n Emphasized
1B47n Double-strike
12 Double-wide
13 Single-wide
1B2Dn Underline

Select or cancel user-defined character set

ASCII ESC%n
Hexadecimal 1B25n
Decimal 2737 n

Value of n: 0 = Code Page 437
1 = User Defined (RAM)
2 = Code Page 850

Range of n: 0-2
Default: 0 (Code Page 437)

Selects the character set. When an undefined RAM character is selected, the code page 437 character is used. Look in
Appendix B for the character sets.

Exception:

The character sets cannot be used together on the same line.

Define user-defined character set

ASCII ESC&sclc2n1(d1..dn)n2(d1...dn)...
Hexadecimal 1B26sc1c2nl1(d1..dn)n2(d1...dn)...
Decimal 27 38sc1c2nl(d1..dn)n2(d1...dn)...

Values and ranges:

Receipt:

s = 3, number of bytes (vertically) in the character cell

c= the ASClI codes of the first (c1) and last (c2) characters respectively

¢1 =Hex 20-FF (20 is always printed as a space)
¢2 = Hex 20-FF (20) is always printed as a space)

To define only one character, use the same code for both c1 and c2.
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n= the number of dot columns for the nth character as specified by n1 ... nn
n=1-16
d= the column data for the nth character as specified by d1 ... dn

The number of bytes for a character cell is s x n1. The bytes are printed down and across each cell.

Receipt characters (1B 26 3) Slip characters (1B 26 0) —
MSB
Top of character Top of character 1
d1 |d2 )\L d1 |d2 di12 /dn —
MSB
d1 |d2 | LSB L |
(1B 26 2)
Top of character
dn |—
/ — \L MSB
d1 [d2 dn —
d1 |d2 d12 1
LSB T~ [
dn |—
d1 |d2 d12 1
LSB

Defines and enters downloaded characters into RAM. The command may be used to overwrite single characters. User-
defined characters are available until power is turned off or the Initialize Printer command (1B 40) is received.

Any invalid byte (s, c1, 2, n1) aborts the command.

Slip:
s= 0 ESC&sclc2(di,1..d1,12)(d2,1...d2,12)....etc.

c= the ASCII codes of the first (c1) and last (c2) characters
respectively

¢1 =Hex 20-FF
c2 = Hex 20-FF

To define only one character, use the same code for
both c1 and c2

d= the column data for the nth character as specified
by d1 ... dn

Each character is defined by 12 bytes (only bytes 2-11 are printed.) See s= 0 definition above.
Each byte is one 7-dot high column (full- or half-dot column.)

Overlapped dots are not printed.

The data must contain [(c2 - c1 + 1) x 12] bytes. (See illustration.)

Defines and enters downloaded characters into RAM or flash. The command may be used to overwrite single
characters. User-defined characters are available until power is turned off or the initialize printer command (1B 40) is
received.

Any invalid byte (s, c1, 2, n1) aborts the command.

User-defined character sets for both slip and receipt may be used at the same time. The command clears bit image
logo data from RAM. The illustration on the next page provides a sample of a character cell.

s= 2 ESC&sclc2(di,1..d1,12)(d2,1...d2,12)....etc.
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c= the ASCll codes of the first (c1) and last (c2) characters respectively

¢1 =Hex 20-FF
c2 = Hex 20-FF

To define only one character, use the same code for both ¢1 and 2

d= the column data for the nth character as specified
by d1 ... dn

Each character is defined by 24 bytes (only columns 2-11 are printed.) See s= 2 definition above.
The data must contain [(c2 - c1 + 1) x 24] bytes. (See illustration.)

Related information

See 1D 22 n (select memory type where to save user-defined fonts.)

Select or cancel underline mode

ASCII ESC-n

Hexadecimal 1B2Dn

Decimal 2745n
Decimal Hex

Value of n: 0,48 30 = Cancel underline mode
1,49 31 = Select underline mode

2,50 32 = Select double thickness
underline mode

Default: 0 (Cancel underline mode)

Turns underline mode on or off. Underlines cannot be printed for spaces set by the horizontal tab, set absolute start
position, or set relative print position commands.

This command and the select print mode(s) command (1B 21) turn underline on and off in the same way.

Exceptions

This command is ignored if n is out of the specified range.

Copy character set from ROM to RAM

ASCII ESC:000

Hexadecimal 1B3A 303030
Decimal 27 5848 48 48
Default: Code page 437

Copies characters in the active ROM set to RAM. Use this command to re-initialize the user-defined character set. Code
page 437 is copied by default at initialization. This command is ignored if current font is the user font.

Related information

To modify characters in one of the character set variations, such as rotated print, select one of the rotated print
commands, copy to RAM, then use the define user-defined character set command (1B 26).

Cancel user-defined character

ASClIl ESC?n
Hexadecimal 1B3Fn
Decimal 2763 n
Value of n: Specified character code.

Range of n: 32-255

Cancels the pattern defined for the character code specified by n. After the user-defined character is canceled, the
corresponding pattern from code page 437 is printed.

Exceptions

This command is ignored if n is out of range or if the user-defined character is not defined.
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Select or cancel emphasized mode

ASCII ESCEn
Hexadecimal 1B45n
Decimal 2769n
Value of n: 0 (bit 0) not selected

1 (bit 0) selected

(When 0 and 1 are the least
significant bit, LSB)

Range of n: 0-255
Default: 0 (bit 0)

Starts or stops emphasized printing on slip and receipt.

In emphasized mode on the slip, each line is printed twice to improve penetration of multi-part forms and increase
print contrast. The second pass is printed the same direction as the first to ensure accuracy of the overprint. Printing
speed decreases due to the second printing pass.

Exceptions

Only the lowest bit of n is effective.
Emphasized printing cannot be used with bit-images or downloaded bit-images.

Related information

This command and the select print mode(s) command
(1B 21) function identically.

Select double-strike
A756 emulation A776 native mode

ASCII ESCG ESCGn
Hexadecimal 1B47 1B47 n
Decimal 2771 2771n

Value of n: 0 =Off
1=0n

(When 0 and 1 are the
least significant bit, LSB)

Default: 0 (Off)

Turns double-strike mode on for the slip station. Overprints a second pass of the print line on the slip station to
improve penetration of multi-part forms and increase print contract. The second pass is printed the same direction as
the first to ensure accuracy of the overprint. The printer is reset to the standard print mode after a clear printer (0x10)
command is received.

Exceptions
The settings do not apply in page mode, However they can be set or cleared in page mode.
Double-strike printing cannot be used with bit-images or downloaded bit-images.

This command functions the same as A756 when the printer is in A756 emulation mode. In A776 native mode, the
command takes a parameter to enable and disable it.

Related information

Printer output is the same as in emphasized mode.
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Cancel double-strike

ASCII ESCH
Hexadecimal 1B 48
Decimal 2772

Turn off double-strike mode on the slip station in A756 emulation mode.

Select or cancel italic print

ASCII ESClIn
Hexadecimal 1B49n
Decimal 2773n

Value of n: 0 =Off
1=0n

(When 0 and 1 are the least
significant bit, LSB)

Default: 0 (Off)

Turns italic print mode on or off.
Italic print mode is available for built-in, user-defined characters. This command only works on the receipt station.

Select international character set

ASCII ESCRn or ESCtn
Hexadecimal 1B52n or 1B74n
Decimal 2782n or 27 116n

Value of n:

A776 native mode A756 emulation

0 = Code Page 437 0 = Code Page 437

1 = Code Page 850 Not 0 = Code Page 850

2 = Code Page 852

3 = Code Page 860

4 = Code Page 863

5 = Code Page 865

6 = Code Page 858

7 = Code Page 866

8 = Code Page 1252

9 = Code Page 862

10 = Code Page 737
Default: 0 (Code Page 437)
Selects the character set to be used. Look in “Appendix B: Resident Character Sets” for the character sets.

There are two codes for this command (see select international character set, 1B 74 n). Both codes
perform the same function.

Exception
The character sets cannot be mixed on the same line.

Related information

This command may also be known as select character code table.
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Select character code table

See the previous command, select international character set, 1B 52 n.

Select or cancel 90 degree clockwise rotated print

ASCII ESCVn
Hexadecimal 1B56n
Decimal 2786n
Value of n: 0 = Cancel
1=Set
Default: 0 (Cancel)

Rotates characters 90 degrees clockwise. The command remains in effect until the printer is reset or until a clear printer
(0x10) or rotated print (1B 12) command is received. See summary of rotated printing in this document.

Select or cancel upside-down print mode

ASCII ESC{n
Hexadecimal 1B7Bn
Decimal 27123 n
Value of n: 0 = Cancel
1=Set
Default: 0 (Cancel)

Prints upside-down characters. The character order is inverted in the buffer so text is readable. The command remains
in effect until the rotated print (1B 12) command is received. Only bit 0 is used. Bits 1-7 are not used. See summary of

rotated printing in this document for more information.
Exceptions
The command is valid only at the beginning of a line.

The rotated print command (1B 12) cancels this command.

Select character size

ASCII GS!n

Hexadecimal 1D21n

Decimal 2933n

Value of n: 1-8 = vertical number of times normal font
1-8 = horizontal number of times normal font

Range of n: 00-07,10-17,..70-77

Default of n:

0

Selects the character height for receipt printing using bits 0 to 2 and selects the character width using bits 4 to 7, as

follows:

Character width selection

Hex Decimal Width

00 0 1 (normal)

10 16 2 (two times width)
20 32 3 (three times width)
30 48 4 (four times width)
40 64 5 (five times width)
50 80 6 (six times width)
60 96 7 (seven times width)
70 112 8 (eight times width)
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Character height selection

Hex Decimal Height

00 0 1 (normal)

01 1 2 (two times height)
02 2 3 (three times height
03 3 4 (four times height)
04 4 5 (five times height)
05 5 6 (six times height)
06 6 7 (seven times height)
07 7 8 (eight times height)

This command is effective for all characters (except for HRI characters).

In standard mode, the vertical direction is the paper feed direction, and the horizontal direction is perpendicular to
the paper feed direction. However, when character orientation changes in 90 degree clockwise-rotation mode, the
relationship between vertical and horizontal directions is reversed.

In page mode, vertical and horizontal directions are based on the character orientation. When characters are enlarged
with different sizes on one line, all the characters on the line are aligned at the baseline.

The select print mode (1B 21 n) command can also select or cancel double-width and double-height modes. However,
the setting of the last received command is effective.

Exceptions

If nis out of the defined range, this command is ignored. This command is only valid for the receipt station.

Select or cancel white/black reverse print mode

ASCII GSBn
Hexadecimal 1D42n
Decimal 2966 n

Value of n: 0=0ff
1=0n

(When 0 and 1 are the least significant bit, LSB)
Range of n: 0-255
Default: 0 (Off)

Turns on white/black reverse print mode. In white/black reverse print mode, print dots and non-print dots are reversed,
which means that white characters are printed on a black background. When the white/black reverse print mode is
selected it is also applied to character spacing which is set by right-side character spacing (1B 20).

This command can be used with built-in characters and user-defined characters, but does not affect the space
between lines.

White/black reverse print mode does not affect bit image, downloaded bit image, bar code, HRI characters, and
spacing skipped by horizontal tab (09), set absolute starting position (1B 24 ...), and set relative print position (1B 5C).

White/black reverse print mode has a higher priority than underline mode. When underline mode is on and white/
black reverse print mode is selected, underline mode is disabled, but not canceled.

Bar codes, logos, and bit images are not affected by this command.

Exceptions

This command is only valid for the receipt station.

A776 (B780) Programming Guide A776-PG00001 11/06



Chapter 5: Programming commands 61

Reverse color text mode (ColorPOS’)

ASCII GSO0x85mn
Hexadecimal 1D85mn
Decimal 29133 mn

Value of m: 0 = white
1 =black
2 = paper color

Value of n: 0 = white
1 =black
2 = paper color

Default: m = 0 (off)

Sets a mode for reverse printing effects on text. The background color is specified by m, while the text color is specified
by n. Setting m = 0 turns off the mode.

If m = n but not zero, the printer produces solid printing in the given color. This tactic can be used to minimize the
firmware busy work.

The value of current color and white/black reserve print mode is superseded by the value of n whenever this mode is
on (m>0). Bar codes, logos, and bit images are not affected by this command.

Text strike-through mode (ColorPOS’)

ASCII GS0x85mn

Hexadecimal 1D8Dnm

Decimal 29141 nm

Value of m: 0 = retain same color as the character itself
1 =black
2 = paper color

Value of n: standard cell height

Default: n =0 (off)

Prints a strike-through over characters. If the strike-through is as wide as the cell height, this will produce a cell that will
be printed as a solid current color.

When characters are greater than normal size, such as double-high, the number of character rows claimed by n also
increases proportionally, such as doubling for double-high cells. Location of the strike-through on a cell is on a cell-by-
cell basis, so mixing cell sizes on the same print row will give uneven results.

Select superscript or subscript modes

ASCII AXENQn

Hexadecimal 1F05n

Decimal 3105n

Value of n: 0 = Normal character size

1 = Select subscript size
2 = Select superscript size

Default: 0 (normal size)

Turns superscript or subscript modes on or off. This attribute may be combined with other characters size settings
commands (12,13,1B21n,1D 21n,...)

This command is available only on the receipt station.

Exceptions

This command is ignored if n is out of the specified range.
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Graphics

These commands are used to enter and print graphics data and are described in order of their
hexadecimal codes.

Download BMP logo

ASCII: ESC (+*.BMP file)
Hexadecimal: 1B (+*.BMP file)
Decimal: 27 66 77 (+*.BMP file)
Value: Maximum width = 576

(640 for 8.5 mm paper)
Maximum height = 512

Enters a downloaded BMP logo into RAM or flash.
The downloaded BMP logo can be printed by using the print downloaded bit image (1D 2F m) command.
To downloaded BMP file to save it as a logo, send the hexadecimal code 1B followed by the whole BMP file.

The printer decodes the BMP file header and will save the image data after checking important parameters, such as
width, height, and the number of colors (only monochrome images are accepted).

BMPs and bit images are definable for the receipt station. However, there is no longer an automatic erasure whenever
the user downloads a character set (as happened previously) as well as in the case where the current logo was never
set > 0, (the automatic erasure if user flash memory had filled up with inactive logo 0 definitions upon next power
cycle). Warnings about the effect of running out of defined logo space during a download apply (i.e. the command is
ignored). The application is required to manage user data space, downloaded font space, and logo space.

After downloading a logo to the printer, wait 100 ms to allow the printer time to write the logo to flash.

The downloaded BMP file can be printed by using the print downloaded bit image (1D 2F m) command.

Exceptions

This command is valid only for the receipt station. This command is valid only for monochrome logos.

Related information
Microsoft BMP bitmap file format.
See Select the Current Logo (1D 23 xx) for additional information.

See Download Logo Image (1D 84) for information concerning color logos.

Select bitimage mode

ASCII ESC*mn1n2d1..dn
Hexadecimal 1B2Amn1n2d1..dn
Decimal 2742mn1n2d1..dn
Value of m:

Receipt Station

Value of m Mode No. of dots (vertical) No. of dots (horizontal)
0 8-Dot single-density 8 (68 DPI) 0-288 (101 DPI)
1 8-Dot double-density 8 (68 DPI) 0-576 (203 DPI)
32 24-Dot single-density 24 (203 DPI) 0-288 (101 DPI)
33 24-Dot double-density 24 (203 DPI) 0-576 (203 DPI)
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Slip Station

Value of m Mode No. of dots (vertical) No. of dots (horizontal)
0 8-Dot single-density 8 (72 DPI) 210 (70 DPI)

1 8-Dot double-density 8 (72 DPI) 420 (140 DPI)

32,33 Not available on slip

In single density, one byte (8-dots) is printed in each full dot column. In double-density, one byte is
printed in each half/full dot column, but adjacent horizontal dots (overlapping dots) are not printed.

Value of n:
Value of n (8-dot single-density mode) Value of n (24-dot single-density mode) Value of d
n1+ (256 x n2) 3x[n1+ (256 X n2)] Number of bytes of data*

*Printed left to right (8-dot mode); Printed down then across (24-dot mode).
Formulas

8-dot single-density n1+ (256 x n2)
24-dot single-density 3x[n1+ (256 x n2)]

Sets the print resolution and enters one line of graphics data into the print buffer. Excess data is accepted but ignored.
Any print command is required to print the data, after which the printer returns to normal processing mode.

See the illustration for graphic representations of the bit image on next page.

In A756 emulation mode, slip graphics are only seven dots high.

Select double-density graphics
ASCII ESCYn1n2d1..dn
or ESCLn1n2d1..dn
Hexadecimal 1B59n1n2d1..dn
or 1B4Cn1n2d1..dn
Decimal 2789n1n2d1..dn
or 2776n1n2d1..dn

Equivalentto 1B 2A m=1 n1n2d1 ..dn
Exception

1B4Cn1n2d1..dnisonly valid in A756 emulation mode.

Select the current logo (downloaded bit image)

ASCII GS#n
Hexadecimal 1D 23n
Decimal 2935n

Range of n: 0-255
Default: 0

Selects a color or monochrome logo to be defined or printed. The active logo n remains in use until this command is
sent again with a different logo n.

When this command precedes a logo definition, that definition is stored in flash memory as logo n. If there is already
a different definition in flash memory for logo n, the first is inactivated and the new definition is used. The inactive
definition is not erased from flash and continues to take up space in flash memory.

When this command precedes a logo print command and n is different from the previously active logo selected, the
printer retrieves the logo definition for n from flash memory and prints it. If there is no definition for logo n, then no
logo is printed.
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In the case of a previously existing application that expects only one possible logo, the printer will not receive the
select current logo (1D 23 n) command. In this case, the printer assigns 0 as the active logo identifier. It automatically
stores any new logo definition in flash memory as logo 0, inactivating any previous logo 0 definition. If the flash
memory space available for logos fills up with inactive logo 0 definitions, the firmware erases the old definitions at the
next power cycle. This is the only case in which the printer erases flash memory without an application command.

In the case of a new application using multiple logos, the select current logo (1D 23 n) command is used. After that, the
printer no longer automatically erases the logo definition flash memory page when it fills with multiple definitions. A
new application using multiple logos, writing a user-defined character set into flash memory, or both, is responsible
for erasing the logo and user-defined character set flash memory page when the logo area is full or before a new
character set is defined.

Exception

This command is only valid for the receipt station, However, it will processed correctly, regardless of whether the
receipt station is currently selected.

Define downloaded bit image

ASCII GS*n1n2d1..dn]
Hexadecimal 1D 2An1n2d1..dn]
Decimal 2942 n1n2d1 ..dn]

Value of n1:  See the following table
Value of n2:  See the following table

Value of d: See the following table

Value of n1 Value of n2 Value of d

1-56 (8 x n1 = number of 1-64 (number of vertical bytes) Bytes of data

horizontal dot columns) (printed down, then across)

"The number of bytes sent is represented by the following formula:
n=8xn1xn2(n1xn2must be less than or equal to 4608).

Enters a downloaded bit image (such as a logo) into RAM or flash with the number of dots specified by n1 and n2.
If in RAM, the downloaded bit image is available until power is turned off, another bit image is defined, or initialize
printer (1B 40) command is received.

See the illustration below for a graphic representation of the downloaded bit image.
Related Information

See 1D 22 n (select memory type to store logos and 1D 23 n (select the current logo.)

Print downloaded bit image

ASCII GS/m
Hexadecimal 1D 2Fm
Decimal 2947 m

Value and range of m:

This command is used to print a previously stored monochrome or color logo from printer memory on the receipt
station. The logo is identified as the one indicated by the most recent select current logo command or 0 if a select
current logo command has not yet been given. Parameter m is interpreted as follows:

Value of m Printmode Vertical DPI Horizontal DPI

0 Normal 203 203
1 Double-wide 203 101
2 Double-high 101 203
3 Quadruple 101 101
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The indexed downloaded bit image from RAM or flash will be printed on the receipt station at a size specified by m.

If the bit image is a monochrome one, it is printed in the current color; otherwise it is printed as a two-color image. If
doubling or quadrupling exceeds the print paper width maximums (576 or 640 with 82.5 mm paper) the left side of the
image is printed and the bits to the right of the maximum column are discarded. If the available width is greater than
the bit image, its printing will adhere to any currently set right, left, or center justification. This command is ignored if
the index refers to an undefined logo/ bit image.

Print raster monochrome graphics (ColorPOS’)

ASCII GS 0x82 n1.....n72 (576 dots) for 80 mm paper, or n80 (640 dots) for 82.5 mm paper
Hexadecimal 1D 82n1.....n72 (576 dots) for 80 mm paper, or n80 (640 dots) for 82.5 mm paper
Decimal 29130 nl.....n72 (576 dots) for 80 mm paper, or n80 (640 dots) for 82.5 mm paper

Value and range of n: n1ton72/n80 corresponds to one dot row data for a thermal receipt printer.

Each bit defines whether or not a dot of the current color will be printed. This command is used for printing a
monochrome graphic in real-time. Offsets, page and any other modes or overlays, including watermark do not apply
and are overridden by this command. A complete rendering of the intended final image should have been done by the
application before sending the dot rows.

If two-color paper is indicated by the set paper type command, then the raster will be printed in the color that is
defined by the set current color command.

Print raster color graphics (ColorPOS")

ASClIl GS 0x83 n1.....n144 (576 dots 80 mm paper) /n160 (640 dots, 82.5 mm paper)
Hexadecimal 1D 83 n7.....n144 (576 dots 80 mm paper) /n160 (640 dots, 82.5 mm paper)
Decimal 2913 n1l.....n144 (576 dots 80 mm paper) /n160 (640 dots, 82.5 mm paper)

Value and range of n: n1toni44/n160 corresponds to one dot row data.

For each printed dot row starting at the top left, two-part bit strings are used to define (in the first half), all dots that
are of either color (i.e. not white). The second half string defines only the dots where the color = black. Thus all dots
which are on in the first half string but not on in the second half string, select the secondary color. The parameter of
this command is thus a string of bytes for one dot row with the same structure as defined for the thermal color format
file given in the download color

logo command.

This command is used for printing a single raster of color graphics in real-time. Offsets, page and any other modes or
overlays, including watermark, and current color do not apply to this command. A complete rendering of the intended
final image has to be done by the application before sending the dot rows.

Download logo image (ColorPOS’)
ASClIl GS0x84mnin2dl....dx,x= (n1*n2*8)*m

Hexadecimal 1D84mnin2dl....dx,x= (n1*n2*8)*m
Decimal 29132mnin2dl....dx,x= (n1*n2*¥8)*m

Value of m: 1 = monochrome
2 =two-color

Maxni1= 576/8 for 80 mm paper or
640/8 for 82.5 mm paper

The latest value from the set current logo command will be the logo index to be used to store the downloaded
graphic.

m identifies whether the image is monochrome (which requires one parameter bit row description) or two-color,
which requires a pairing of bit descriptions for each row.

n1* n2 define a rectangular image n1 bytes wide and n2 bytes long. n1*8 specifies the number of dot columns, and
n2*8 the number of dot rows. That is, each row is defined by an integral number of bytes and the number of rows is
also an integral number of bytes. Note that n2 can be any length, subject to memory space availability.
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For each color dot row starting at the top left, a two part parameter byte string is used to define first, all dots that are
not white, and the second half defines all dots where the color = black. Thus all dots that are on (=1) in the first half but
not on in the second half select the paper-color. A sequence of these raster row strings is used to specify the complete
logo. In the monochrome case, only one bit is needed per row. This is the same structure as used for the definitions of
print raster monochrome graphics and print raster color graphics.

This command is used for storing a logo of n1 by n2 size indexed by the current logo value.

After downloading a logo to the printer, wait 100 ms to allow the printer time to write the logo to flash.

Apply shading to logo (ColorPOS’)

ASCII GS0x8Bnmo
Hexadecimal 1D8Bnmo
Decimal 29139nmo

This command will apply shading effect m to logo n and store it at index o, also extending width to full horizontal size
if logo n is not at full paper width.

n must be the index value of an existing logo
0 <=m <= 100, possibly resulting in a logo suitable for background watermark mode use

o0 can be any value, and the logo will be placed according to the current setting of user storage into RAM or flash
memory.

An application might use a high value of m to shade out the logo if the original image has a significant number of “on”
dots to allow for future foreground print readability.

Note: The old logo size and current justification mode are used to create a new logo image at full paper width size by filling
in white space at either or both sides if needed. This new logo will provide for minimal performance impacts when it is
selected for use in watermark mode.

After sending the shading command, wait 5 seconds
to allow the printer to apply the shading and write the results to flash.

Merge watermark mode (ColorPOS’)

ASCII GS0x8Cnm
Hexadecimal 1D8Cnm
Decimal 29140nm
Default 0 (off)

This command will insert the logo m as a repeated background image, similar to printing a visible watermark, into the
print stream. The space between repetitions of this usually shaded logo will be every n*8 dot rows.

n >0 = number of dot rows x8 to skip before repeating the merge action
m specifies the index value of the logo. If no logo has been defined with this index then the command is ignored.

Note: Horizontal placement of a watermark logo was fixed at the time the logo was Shaded or when it was downloaded as
a full width logo for watermark use. This command will be ignored if the current logo is not at full paper width size (see the
apply shading to logo command for preparing logos for watermark use).

The merge process is performed after all other image formation and takes whatever print raster data is ready to be
put on paper. It “adds” (computer logic OR) the mono or color bits to the print row. Generally, if the print dot was to be
white or same color as the watermark dot, the print dot will be the color of the watermark; otherwise it will be black.
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Monochrome shade mode (ColorPOS’)

ASCII GS 0x86 m
Hexadecimal 1D 86m
Decimal 29134 m

This applies a selected shade density to all monochrome objects such as text and monochrome logos. The parameter
m specifies the shading effect and has an initial value of 0 which signifies no effect.

m specifies the percentage of shading, 0 <= m <=100.
m = 0 is the initial value and turns this mode off.

Note: that only a few gradations will be perceptible, so large increments of m, such as 20, should be used. If a reverse print
mode is on, the shade effect will be applied to the background only.

When the current color mode is set to black, increasing values of m relate to the relative amount of (white) paper that
replaces black dots. Analogously, when the paper-color is the current color, m defines the relative amount of color dots
being “erased” by white originals of the paper.

Both text and monochrome graphics are affected by this command.
Turning monochrome shade mode on, turns color shade mode off.

24-Dot single-density mode
Top of bitimage

8-Dot single-density mode Receipt
N MSB d1|da|d7
Top of bitimage
MSB
d1|d2|d3|d4 dnf ——pdn d2|ds!
dn
LsB /
d3|d6 dn

LSB

Color shade mode (ColorPOS’)

ASCII GS 0x87 m
Hexadecimal 1D87m
Decimal 29135m

This applies a mixing of color into any monochrome objects such as text and monochrome logos. Rather than fading
away, this mode transitions a character or logo from the current color in which it would normally be printed to the
other color. The parameter m specifies the shading effect and has an initial value of 0 which signifies no effect. m
specifies the percentage of shading, 0 <=m <= 100.

m specifies the percentage of shading, 0 <= m <=100.
m = 0 is the initial value and turns this mode off.

Note: Only a few gradations will be perceptible, so large increments of m, such as 20, should be used. If a reverse print mode
is on, the shade effect will be applied to the background only.

When the current color mode is set to black, increasing values of m relate to the relative amount of paper-color that
replaces black dots. Analogously, when the paper-color is the current color, m defines the relative amount of black
color dots replacing the paper-color ones.

Both text and monochrome graphics are affected by this command.

Turning color shade mode on, turns monochrome shade mode off.
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Logo print with color plane swap (ColorPOS")

ASCII GS0x89nm
Hexadecimal 1D89nm
Decimal 29137 nm

This command will print logo n. The command is ignored if a logo with index n has not been defined. If m =0 the
color(s) as defined in the logo is (are) used; if m = 1 and if the logo is a color one, then the two color planes (black and
paper-color) in the logo are swapped.

Form and merge real-time surround graphic (ColorPOS’)

ASCII GS0x90mxyopq
Hexadecimal 1D90mxyopq
Decimal 29144mxyopq

This command will print a real-time graphic style designated by m. m = 0 rectangle, m =1 oval, m =2 ellipse (if printed
in a square area the ellipse becomes a circle),

m =3isa5 point star, m =4 is a free hand underline,

m =5 is a free hand ellipse and other values of m reserved for future styles. This graphic is formed into a RAM based
graphics buffer, and the buffer state is set to “graphic merge pending”.

Whenever the buffer is in the pending merge state and print output is started, the state will be changed to frozen and
a merge process started (logically OR-ed graphic data) into the print lines that follow. The application determines how
close the graphic is to any printed character data by subsequent printing of blank lines or blank dot rows. The merge
process stops when the buffer is exhausted or its state changed (by a save graphics buffer as logo or new form and
merge real time surround graphics command). The form and merge real time surround graphics command can be
given multiple consecutive times, allowing the application to set up a multi-polygon background before starting its
printout with placed text or logo.

The geometric location points for this graphic are defined by a rectangular area start position of x bytes from the left
edge and y bytes from the top of the new line and times

o bytes wide times p bytes in length. For the case of

m =3 (star), the value passed for o is also used as the implicit p value (passed value is ignored), i.e. a square area. The
thickness of the graphic is defined by g dots. This will form a bit image in a RAM graphics buffer. Subsequent surround
graphic commands can be added into (logical OR process) with expanded size if needed) the graphics buffer until an
output action is issued. It is expected that area left white will then be (usually) filled in with text or other data that is to
be printed. Printing starts as soon as the first line of data or other printout arrives. After this printing is started, any new
surround graphics commands will set the graphics buffer to a merge pending state. Example: Create different size stars
and an ellipse around a block of text.

The graphics buffer is at a frozen state at printer initialization or reset, with blank data in it.

Each the time this command is given, the current color and shade mode values (if any) are used for the surround
graphic, and may be changed before any subsequent surround graphics and/or printing output. This command may
be used in page mode.
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Save graphics buffer as logo (ColorPOS’)

ASCII GS0x91 n
Hexadecimal 1D91 n
Decimal 29145n

This command will save all the raster data that is in the working graphics buffer (where surround graphics are formed)
as a logo with index value n. This logo can then be used repeatedly for inserting different text. See the background
logo print command.

Top of graphic

Column Column
one \ 72 x 8 max.
Kowl
ne
d1 65
d2
b MSB [ |
AN T
dn
Row 64 | d / ]
max. |64 dn ]
LSB [ |
\ \ o

There is one working graphics buffer in the printer; its size (and that of the saved logo) is of maximum print width size,
and of sufficient length to store the largest of the surround graphic styles defined since the last buffer “freeze” event.
This command is ignored if the graphics buffer is not in a“merge pending” state. The graphics buffer state will be set to
“frozen” by this command.

Related information

This command is ignored in page mode.

Background logo print mode (ColorPOS’)

ASCII GS 0x92 n
Hexadecimal 1D92 n
Decimal 29146 n

This command will place into the graphics buffer the logo designated by n. As soon as there is a print action command
(such as text output) the graphics buffer will be merged (logical OR process) with print output.

This command sets the graphics buffer state to “merge pending’, functioning and performing the save as in the form
and merge real time surround graphics command.

Related information

This command is ignored in page mode.

Shade and store logo (ColorPOS’)

ASCIl GSO0x9Anmo

Hexadecimal 1D9Anmo

Decimal 29154nmo

Value of n: nis ID (logo index value) of an existing logo in either flash or RAM memory

Value of m: m is the % of shading to be applied to the logo, 0 <= m <=100.

Value of o: ois the new ID (logo index value) to be used to store the shaded result, according to the current setting of
user storage into flash or RAM.
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This command applies shading to an existing logo of any size, storing the result in a new logo at index 0. The new logo
is thus better suited for use in a merging mode. The % of shading will have only a few perceptible gradations, so large
increments (20 is suggested) should be used to achieve visibly distinct effects.

Logo print with knife cut

ASCII GS0x9Bmn

Hexadecimal 1D9Bmn

Decimal 29 155mn | | | | | | | | |
TRt} n L8

Value of m: 0= Standard size

1= Double wide |n1 | i | il | [::I

2= Double high

3= Double high/wide

Value of n: 01 - FF (Hex)
#dot rows = n x 24, n =5 is the recommended setting

Because the printhead and cutting knife are physically separated, it is necessary to advance the printed area of a
receipt past the knife to avoid the last of the printing from being cut off. This advance of paper however, causes a blank
space at the start of the next receipt that could be used. To utilize this space and reduce paper usage, this command
starts to print a logo for the next receipt before initiating the cut at the end of the current receipt. At a set location
during the printing of the logo, the corresponding paper advance is stopped and a paper cut performed.

The formula“n x 24" is used to determine the number of dot rows to move the paper from the start of the logo to the
position of the cut.

If n x 24 is greater than the height of the logo, the logo height is used to determine the cut position. If n =0 the cut is
eliminated.

In order for this command to function properly, all commands used by legacy applications to move the end of the
current receipt past the knife should be removed.

Related information

See “Print downloaded bit image” command.

Apply margin message mode (ColorPOS’)

ASCII USO0x99 Imno
Hexadecimal 1D99 Imno
Decimal 29153/mno
Value of I: | is a binary switch:

0= disables margin message merging

1= enable left margin message merging
2= enable right margin message merging
| >2 ignore command

Value of m: m is the ID (index) of the logo to be used in the merging. If a logo with index m does not exist or is wider
than the print raster width then this command is ignored.

Value of n: n is the number of raster rows to be empty (skipped) before repeating the designated margin message
merge
Value of o: o is a right - left toggle switch:

0 =0 no toggling of the margin message merge

o=1 enable toggling, starting with a left margin message first
o0 =2 enable toggling, starting with a right margin message first
0> 2 ignore entire command
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This command performs a dynamic merge of a designated logo/message (or logo/message pair, which can be the
same) into each raster line to be printed after the character data has been placed and in conjunction with any other
active merge modes. The parameter / specifies whether merging should take place from the left side or the right side.
A left side merge followed by a right side merge (or vice-versa) must be issued, with the latter side merge command
setting the toggle switch = 1 or 2 will create the desired left - right printing effect. Each merge side retains its n value
of raster rows to be skipped. If toggling is not selected when both sides are defined, then if the n skip row values are
different, or the logo height sizes are different, the side logos will not line up as printing progresses. If toggling is
selected then both left and right sides merge margin message must be defined; otherwise toggling is ignored.

Each side logo can be > ' of the raster print line. In that case the printing process is additive in the overlap region. This
command with the first parameter / = 0 turns all margin message merging to off.

Set temporary max target speed

ASCII GS 0xAO n/nh
Hexadecimal 1D AOn/nh

Decimal 29

Values: 15H - B4H monochrome

15H - 64H color
Default: 0 - normal speed
This command sets a specific speed for an operation, allowing the user more control of the print environment.

The speed is maintained as long as it is less than the speed automatically set by power management. A parameter of
zero (0) restores the normal max speed.

Set LogoEZ’ colorization (ColorPOS")

ASClIl USETXSYNfsp/tt
Hexadecimal 1F0316fsp/tt
Decimal 310322fsp/tt
Value of f: 0= turn off all LogoEZ’ colorization
features
1= link print logo after knife cut
2= link watermark printing
3= link margin message printing
4= linklogo print before cut
Default: 0 (Off)

This command configures into EEPROM (permanent configuration switch setting) a set of features that allows
placement of a color logo in the header, full-time margin message printing, watermarking in the middle of the receipt
and printing of a trailer color logo. These commands are triggered by any knife cut command (partial or full: 19, 1A, 1B
69, 1B 6D, 1D 56 m n). The printer when powered-up will (if set) activate the header, watermark, and margin message
features and will be ready to print the body of a receipt. For selected features to print however, logos with defined
index values of FO, F1, F2, F3 respectively must be saved in the flash memory.

Once logos have been loaded and enabled they can be used in any emulation mode. Skip distances remain constant.
Value descriptions:

f=  function selector and defines which parameters
are used :

s = dot row space before object distance
p = dot row past an object

r = repetition space distance in mm

t = margin message toggle mode

f=0 turn off all LogoEZ" colorization functions (default). No other parameters are required.

f=1 link print logo after knife cut — equivalent to printing a transaction header graphic.
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Example:
Print logo (#FO0) after a knife-cut with “s” dot row spacing before the logo and “a” dot row spacing after the logo (1F 03
16 01 s p). After executing a knife-cut command, if s > 0, execute the following:

«  Stop background merging (1D 9B 1 command)

«  Skip s (feed paper) dot rows (15 s command) — adds spacing in addition to any set by the application around a
knife cut command

«  Setcentered justification (1B 61 1 command), saving the previous justification

« Ifthelogo at FOh is currently defined, print logo by sending print downloaded bit image, normal size (1D 2F 0
command) without changing the value of current logo

«  Resetjustification to previous value (1B 61 [previous value])

" n

«  Skip (feed paper) “p" dot rows after logo (15 p command)

Since the normal space on the receipt paper after a knife cut is 18 mm (144 rows), no extra space is usually needed
above the logo. The default value is s = 0 and turns off the f= 1 logo after knife-cut link.

f=2 link watermark printing

Example:
Activate watermark printing using logo #F1 (1F 03 16 02 s r) with “s” being the skip distance in dot rows before
activation and “r"is the distance in mm between watermark repetitions.

After executing a knife-cut command and the f= 1 steps, if s > 0, execute the following:

. Skip “s” (feed paper) dot rows (15 s command)

«  Set watermark printing to “on” using logo F1 (execute merge watermark mode -1D 8C r F1 command). Logo
must be defined for F1 and comply with watermark mode requirements in order for this happen.

«  Stop background merging mode (1D 9B 1 command). Clears background for logos, barcodes, and captured
images.

The watermarks feature is now activated (following an optional FO logo) to start after each knife cut. Note that when
printing graphic objects, merging is turned off by each knife cut. The default value is s = 0 and turns off the f=2
watermark link.

No correlation exists (when both are set) between watermark and logo skip distances.

If the f=4 logo link is undefined, you should set a null trailer logo with s =1 and p = 144 (1F 03 16 04 1 90, no logo
at index F3). This will turn off watermarks at the position of a knife cut and leave a clear space at the top of the next
receipt.

f=3 link margin message printing

Example:
Activate margin message printing using logo #F2 (1F 03 16 03 s r t) with “s” being the skip distance, “r" the distance
between repetitions and “t” the toggle mode.

Toggle mode values for t:
0= both left and right side
1= toggle sides, starting with left side
2 = right side margin message only
3 = left margin message only

After executing a knife cut command and the f=1 steps, if s > 0, execute the following:

« skip“s”dot rows (=15 s command). When both watermark and margin message merging are defined, the

respective “s” values are treated independently. The same value should be used to start watermark and
margin message at the same place.
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« Use the toggle mode values listed above to apply margin message for the left and/or right side. For a margin
message on both sides, enter the 1D 99 1 F2 p 0 command followed by the 1D 99 t'F2 rt’ (apply margin
message) command with the logo at index F2 defined.

« suspend background merging mode (=1D 9B 1 command), so any logos, barcodes, and captured images will
printin the clear

The margin message printing feature is activated after the header logo after a restart at each knife-cut. Note that when
printing graphic objects, merging is turned off by each knife cut. No correlation exists (when both are set) between
watermark and logo skip distances.

If the f=4 logo link is undefined, you should set a null trailer logo with s =1 and p = 144 (1F 03 16 04 1 90, no logo at
index F3). This will turn off margin message at the position of a knife cut and leave a clear space at the top of the next
receipt.

f=4 linklogo print before cut

"n

Prints a logo after the skip distance of “s” before a logo and “p” past a logo and performs a knife cut (1F 03 16 04 s p).

Immediately before executing a knife-cut command, if s > 0, execute the following:

« skip (feed paper) “s” dot rows (15 s command)

« stop background merging (1D 9B 1 command). Save previous background merging value, so logo prints in
the clear

« set centered justification (1B 61 1 command), saving the previous justification

- ifalogo atindex F3h is currently defined, print the logo by sending print downloaded bit image, normal size
(1D 2F 0 command), without changing the value of current logo.

- reset justification to previous value (1B 61 [previous value])

"

« skip (feed paper) “p” dot rows (15 p command) a minimum value of 90h, to ensure knife cut occurs after the
logo
« restore background merge suspension (1D 9B [previous value])
Related information

This command is utilized in the TPG, Inc. LogoEZ" utility. The utility can be used to pre-configure new printers with a

default colorization set-up without requiring any application changes. The default set-up was designed to provide a

general level of colorization features that would not affect the printer operation. You can expand beyond the default
features of the utility by modifying the application at the host. However, do not attempt to

modify the settings within the utility.

LogoEZ’ utility default settings:

f=1:.s=1H
a=30H

f=2: s=32H
r=19H

f=3:5s=1H
r=7H
t=1H

f=4: s=30H
a=A0H
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Set LogoEZ’ attribute mapping (ColorPOS’)

ASClIl USETXETBams

Hexadecimal 1F0317ams

Decimal 310323ams

Values: a= attribute map selector a, m, s =0, 0, 0 turn off attribute mapping (all 3 bytes required)
a=1 selects first attribute mapping definition (of two available)
a=2 selects second attribute mapping definition

a=1or2,ifm=0 mapping 1 or 2, respectively, is turned off

A word (2 bytes) is used to identify the attribute mapping, with “m” bits 0 - 6 identifying which original attributes
should be mapped:

Original attribute mapped table

m bit on attribute mapped

0 Bold

1 Italic

Reverse

Underline

Double wide

2
3
4 Double high
5
6

Compressed print

The following “s” bits and “m” bit 7 set the attributes that substitute for the mapped set:

Attributes substituted table

m bit on attributes substituted
7 Bold substituted

s biton attributes substituted
0 Italic

1 Reverse

2 Underline

3 Double high

4 Double wide

5 Compressed print

6 Alternate color

7 Color reverse

This command configures into EEPROM (permanent configuration switch setting) one or two combinations of
character attribute mappings, including substitute attribute settings for color effects. The attributes of the character
code are used to form the desired pixel character when the code is placed into the raster print buffer. An “m” bit value
set to on in the “original attribute mapped table” above will have its attributes set to the corresponding bit value of “s”
in the “attributes substituted table”. If m = 0 then no substitution takes place.

The command is available only in A776 native mode. Once attributes have been defined and enabled they can be
used in any emulation mode. A776 native mode must be used to turn the feature off.
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The operational theory of this command is that if (input character attributes) AND (original) = (original); then (output
character attributes) = ([original] X OR [input character attributes]) OR (substituted). The input character’s original
attributes are mapped to the substituted attributes, but any attributes not specified for mapping are unchanged.

In the tables you will see that there are 7 input attributes and 9 outputs. It is expected that the alternate color attribute
will be used most. For example, when the alternate color attribute is combined with the reverse substitution attribute,
the result is white characters on a color background. The color reverse attribute without alternate color will print black
text on a color background. Any mappings utilizing compressed and/or double-wide attributes will effect the length
of a line and could cause unintended line wraps. Mappings containing double-high attributes could cause unintended
receipt lengths.

When both attribute mappings are set, processing is perform in order sequence. When two text attribute substitutions
contain conflicting dependent remappings, the result is undefined.

Related information

This command is utilized in the TPG, Inc. LogoEZ" utility. The utility can be used to pre-configure new printers with a
default colorization set-up without requiring any application changes. The default set-up was designed to provide a
general level of colorization features that would not affect the printer operation. You can expand beyond the default
features of the utility by modifying the application at the host. However, do not attempt to modify the settings within
the utility.
f=1:.s=1H
a=30H
f=2: s=32H
r=19H
f=3:5s=1H
r=7H
t=1H
f=4: s=30H
a=A0H

Convert 6-dots/mm bitmap to 8-dots/mm bitmap

ASCII AXEOTn
Hexadecimal 1F04n
Decimal 3104n
Value: 0 = Off
1=0n

(When 0 and 1 are the LSB)
Default: 0 (Off)
Selects or cancels 6-dot/mm to 8-dot/mm graphic emulation.

When the 6-dot/mm emulation is selected, logos and graphics are expanded horizontally and vertically during
download to emulate their size on a 6-dot/mm printer. The horizontal positioning commands also emulate positioning
on a 6-dot/mm printer.

Enable constant speed logos

ASCII US{n
Hexadecimal 1F7Bn
Decimal 31123n
Value: 0 =disabled
1 =enabled

This command allows the firmware to determine the optimal speed to print a logo. It is set prior to downloading the
logo and reset after the logo has been downloaded.

In general, the “Set max target speed (1D A0 nl nh)"is the preferred command.
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Status
Status command introduction

The A776 has three methods of providing status to the application. These methods are through batch status
commands, real time status commands and unsolicited status mode. An application may use one or more of these
methods to understand the current status of the printer. A brief description of each of these methods follows.

Batch status commands - These commands are sent to the printer and stored in the printer’s buffer. Once the printer
has processed all the previous commands these commands are processed and the proper status is returned to the
application. In the event a condition causes the printer to go BUSY, it stops processing commands from the printer
buffer. If a batch status command remained in the buffer during this busy condition, it would not be processed. In fact,
no batch commands are processed while the printer is in this state.

Real-time commands - These commands are sent to the printer and stored in the printer buffer. Periodically,

when the printer has time, it scans the input buffer looking for these commands. When found by the printer, these
commands are processed immediately. This gives the application the ability to query the printer when itis in a busy
state in order to correct whatever fault has occurred.

Unsolicited status mode - This mechanism allows the application developer to program the printer to automatically
respond with a four byte status when certain conditions in the printer change.

Please see the subsequent sections for a more detailed description of these status commands. At the end of this
status commands section is a page entitled “Recognizing data from the printer”. This describes how to interpret what
command or setting (in the case of unsolicited status mode) triggered a response from the printer.

Batch mode

For RS-232C printers, these commands enable the printer to communicate with the host computer following the
selected handshaking protocol, either DTR/DSR or XON/XOFF. They are stored in the printer’s data buffer as they are
received, and are handled by the firmware in the order in which they are received.

When a fault occurs, the printer will go busy at the RS-232C interface and not respond to any of the batch mode printer
status commands. If the fault causing the busy condition can be cleared, such as by loading paper, or letting the
thermal printhead cool down, the printer will resume processing the data in its receive buffer.

Transmit peripheral device status

ASCII ESCu0
Hexadecimal 1B750
Decimal 271170

Value of returned byte:

Bit 0 Bit 1
1 =Drawer 1 Closed 1 =Drawer 2 Closed
0 =Drawer 1 Open 0 = Drawer 2 Open

Bits 2-7 are not used.

Transmits current status of the cash drawers. One byte is sent to the host computer. In DTR/DSR protocol, the printer
waits for DSR = SPACE. If a drawer is not connected, the status will indicate it is closed.

Exceptions

Unlike the A756, that had a dedicated connector and resultant dedicated status reporting for each cash drawer, the
A776 has a single connector that shares data reporting from either cash drawer. When either cash drawer is open, an
open status for both drawers is reported by the printer.
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Transmit paper sensor status

ASCII ESCv
Hexadecimal 1B76
Decimal 27118
Values:

Status Byte (A776 only)

Bit Function 0 Signifies

1 Signifies

0  Receipt paper OK

Low (only if paper low sensor is enabled)

1 Receipt cover Both closed Either or both open or cassette cover
2 Receiptpaper OK Out
3 Always zero
4 Always zero
5 Slipleading Not covered Covered edge sensor
6  Slip trailing Not covered Covered edge sensor
Always zero

Status Byte (B780 only)

Bit Function 0 Signifies

1 Signifies

0  Receipt paper OK

Low (only if paper low sensor is enabled)

1 Receipt cover Both closed Either or both open or cassette cover
2 Receipt paper OK Out
3 Always zero
4 Always zero
5 Slipleading Covered Not covered
edge sensor
6  Slip trailing Covered Not covered

edge sensor

7 Always zero

Sends status data to the host computer. The printer sends one byte to the host computer when it is not busy orin a
fault condition. In DTS/DSR protocol, the printer waits for DSR = SPACE.

Related information

See real time commands, in this document for details about fault conditions reporting.

Transmit printer ID

ASCII GSln

Hexadecimal 1D49n

Decimal 2973 n

Value of n: 1,49 = Printer model ID

2,50 =Type ID
3,51 = ROM version ID
4, 52 = Logo Definition
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Transmits the printer ID specified by n as follows:

n Printer ID Specification ID (Hexadecimal)

1,49 Printer model ID  TPG, Inc. A776 0x2B (A776)
0x2A (A760)
0x28 (A758)
0x26 (A756)
(B780)

(

0x0A (A721)

2,50 TypelD Installed options Refer to the table below

3,51 ROM version ID ROM version 0x00

4,52 Logo definition  Logo definition  Refer to table
next column

n=2or50:TypelD

TypeID (n=2)
Bit Off/On Hex Decimal Function
0 Off 00 0 No two-byte character
code installed.
On 01 1 Two-byte character
code installed.
1 off 00 0 No knife installed.
On 02 2 Knife installed.
2 - - - Undefined.
3 Off 00 0 No MICR installed.
On 08 8 MICR installed.
4 Off 00 0 Not used. Fixed to Off.
5 Off 00 0 No imager installed.
On 20 32 Imager installed.
6 - - - Undefined
7 Off 00 0 Not used. Fixed to Off.

n =4 :Logo Definition

Bit Off/On Hex Decimal Function

0 Off 00 0 No logo definition loaded by application.
On 01 1 Logo loaded by application

1 - - - Undefined
- - - Undefined

- - - Undefined

Not used, Fixed to Off.
- - - Undefined
- - - Undefined
off 00 0 Not used, Fixed to Off.

N ook WwW N
o
=
o
)
o

Transmits the printer ID specified by n. This command is a batch mode command; that is, the response is transmitted
after all prior data in the receive buffer has been processed. There may be a time lag between the printer receiving this
command and transmitting the response, depending on the receive buffer status.
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Transmit printer ID, remote diagnostics extension

ASCII GSl@en
Hexadecimal 1D4940n
Decimal 297364n
Values of n: Refer to table

32-255
(not all defined but reserved)

Range of n:

Preforms the remote diagnostic function specified by n.

Eighteen remote diagnostic items are defined: eight printer ID items and ten printer tally items. Most of the diagnostic
items are maintained in non-volatile memory (NVRAM), but some are maintained in read-only memory (ROM).

The table that follows describes the variables.

The first item group in the table includes an example of data to send and to receive, Data sent from the host to write
to NVRAM must contain all digits required by the remote diagnostic item. All data must be ASCII. The printer returns all
ASClI data. It is preceded by the parameter n to identify the diagnostic item and is followed by a carriage return (0D) to

signify the end of the data.

The command performs the remote diagnostic function specified by n as described in the following table.

Value of n

ASCIl  Hex Dec Remote diagnostic item

Function

Space 20 32 Serial #, 10 digit ASCII Write to NVRAM Example, send 14 bytes to printer:
GS | @ 0x20 1234567890

! 21 33 Serial # Write to NVRAM, and print on receipt to verify
Example, send 14 bytes to printer:
GS | @ !1234567890 This will print on receipt:
Serial # written: 1234567890

“ 22 34 Serial # Not available, cannot clear serial # item

# 23 35 Serial # Return Serial #, preceded by n to identify Printer
returns 12 bytes in above example: #1234567890<CR>

$ 24 36 Class/model #, 15 digit ASCII Write to NVRAM

% 25 37 Class/model # Write to NVRAM, and print on receipt to verify

! 27 39 Class/model # Return Class/model #, returns 17 bytes

+ 2B 43 Boot firmware part #, 12 digit ASCII  Return Boot firmware part #, returns 14 bytes

/ 2F 47 Boot firmware CRC, 4 digit ASCII Return Boot firmware CRC, returns 6 bytes

3 33 51 Flash firmware part #, 12 digit ASCIl  Return Flash firmware part #, returns 14 bytes

7 37 55 Flash firmware CRC, 4 digit ASCII Return Flash firmware CRC, returns 6 bytes

C 80 128 Receipt lines tally, Write to NVRAM Example, send 12 bytes to printer:

8 digit ASCIl numeric, GS | @ C00010000 To set receipt lines tally to 10,000
max 99,999,999
a 81 129 Receipt lines tally Write to NVRAM, and print on receipt to verify
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Example, send 12 bytes to printer:
GS | @ 100010000 This will print on receipt:
Receipt tally written: 10,000
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Value of n
ASCIl  Hex Dec Remote diagnostic item Function
é 82 130 Receipt lines tally Clear receipt lines tally to 0
a 83 131 Receipt lines tally Return receipt lines tally, preceded by n to identify
Printer returns 10 bytes in above example:
a00010000<CR>
a 84 132 Knife cut tally, 8 digit ASCll numeric, Write to NVRAM
max 99,999,999
a 85 133 Knife cut tally Write to NVRAM, and print on receipt to verify
a 86 134 Knife cut tally Clear knife cut tally to 0
d 87 135 Knife cut tally Return knife cut tally, returns 10 bytes
é 88 136 Slip Character tally, 8 digit ASCII Write to NVRAM
numeric, max 99,999,999
é 89 137 Slip character tally Write to NVRAM, and printed on receipt to verify
e 8A 138 Slip character tally Clearslip tally to 0
T 8B 139 Slip character tally Return slip character tally, returns 10 bytes
i 8C 140 MICR read tally, 8 digit ASCII Write to NVRAM
numeric 99,999,999
i 8D 141 MICR read tally Write to NVRAM, and print on receipt to verify
A 8E 142 MICR read tally Clear MICR read tally to 0
A 8F 143 MICR read tally Return MICR read tally, returns to 10 bytes
E 920 144 Hours on tally, 8 digit ASCIl numeric, Write to NVRAM
max 99,999,999
® 91 145 Hours on tally Write to NVRAM, and print on receipt to verify
£ 92 146 Hours on tally Clear hours on tally to 0
0 93 147 Hours on tally Return hours on tally, returns 10 bytes
u 97 151 Boot firmware version Return boot firmware version, returns 6 bytes
u A3 163 Flash firmware version Return flash firmware version, returns 6 bytes
A A4 164 Flash cycles tally, 8 digit ASCII Write to NVRAM
numeric, max 99,999,999
N A5 165 Flash cycles tally Write to NVRAM, and print on receipt to verify
a A6 166 Flash cycles tally Clear flash cycles cut tally to 0
o A7 167 Flash cycles tally Return flash cycles cut tally, returns 10 bytes
i A8 168 Knife jams tally, 8 digit ASCII Write to NVRAM
numeric, max 99,999,999
+ A9 169 Knife jams tally Write to NVRAM, and print on receipt to verify
+ AA 170 Knife jams tally Clear knife jams tally to 0
2] AB 171 Knife jams tally Return knife jams tally, returns 10 bytes
Va AC 172 Cover openings tally, 8 digit ASCII Write to NVRAM
numeric, max 99,999,999
i AD 173 Cover openings tally Write to NVRAM, and print on receipt to verify
« AE 174 Cover openings tally Clear cover openings tally to 0

A776 (B780) Programming Guide

A776-PG00001 11/06



Chapter 5: Programming commands 81

Value of n
ASCIl  Hex Dec Remote diagnostic item Function
» AF 175 Cover openings tally Return cover openings tally, returns 10 bytes
B2 178 Max temperature tally Reset max temperature reached value
B3 179 Max temperature tally Return max temperature reached since it was reset,
returns 10 bytes
B4 180 Slip lines tally, 8 digit ASCII Write to NVRAM
numeric, max 99,999,999
B5 181 Slip line tally Write to NVRAM, and print on receipt to verify
B6 182 Slip lines tally Clear slip lines tally to 0
B7 183 Slip lines tally Return slip line tally, returns 10 bytes

Transmit status

ASCII
Hexadecimal
Decimal

Value of n:

Range of n:

GSrn

1D72n
29114n

1,49 = printer status
2, 50 = cash drawer status
3,51 =slip paper status

4,52 = Flash memory user sector status

1-4
49-52

Transmits the status specified by n. This is a batch mode command which transmits the response after all prior data
in the receive buffer has been processed. There may be a time lag between the printer receiving this command and
transmitting the response, depending on the receive buffer status.

When DTR/DSR RS-232C communications handshaking control is selected, the printer transmits the one byte response
only when the host signal DSR indicates it is ready to receive data.

When XON/XOFF RS-232C communications handshaking control is selected, the printer transmits the one byte
response regardless of the host signal DSR.

When unsolicited status mode (USM) is enabled using the enable/disable unsolicited status mode command (1D 61),
the status transmitted by this command (transmit status) and the USM status must be differentiated according to
the information found in recognizing data from the printer. This is found in the real time commands section of this

document.

The status bytes to be transmitted are described in the following four tables.

Exceptions

When n is out of the specified range, the command is ignored.

Unlike the A756, that had a dedicated connector and resultant dedicated status reporting for each cash drawer, the
A776 has a single connector that shares data reporting from either cash drawer. When either cash drawer is open, an
open status is reported by the printer.
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Printer status (n =1 or n =49)

Bit Off/On Hex Decimal Status for transmit status
0 Off 00 0 Receipt paper adequate.
On 01 1 Receipt paper low.
1 Off 00 O Receipt paper adequate.
On 02 2 Receipt paper low.
2 Off 00 0 Receipt paper present.
On 04 4 Receipt paper exhausted.
3 Off 00 0 Receipt paper present.
On 08 8 Receipt paper exhausted.
4 Off 00 O Not used. Fixed to off.
5 Off 00 0O Slip leading edge sensor:
paper present.
On 20 32 Slip leading edge sensor:
no paper.
6 Off 00 0 Slip trailing edge sensor:
paper present.
On 20 32 Slip trailing edge sensor:
no paper.
7 Off 00 0 Not used. Fixed to off.

Cash drawer status (n =2 or n = 50)

Bit Off/On Hex Decimal Status for transmit status

0 Off 00 O One or both cash drawers open.
On 01 1 Both cash drawers closed.

1 Off 00 0 One or both cash drawers open.
On 02 2 Both cash drawers closed.

2 - - - Undefined

3 - - - Undefined

4 Off 00 O Not used. Fixed to off.

5 - - - Undefined.

6 - - - Undefined.
Off 00 O Not used. Fixed to off.

Slip paper status (n =3 orn=51)

Value of byte Slip Status

returned

0 There is no more printing space on the current slip, or the slip paper is not selected.

1to8 Remaining print area on the current slip, in number of lines, at the currently set line spacing, when the

trailing edge sensor has become uncovered. Until the trailing edge sensor becomes uncovered the value

reported will be 6, because there are at least 9 lines remaining.
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Flash memory user sector status (n =4 orn =52)

Bit Off/On Hex Decimal Status fortransmit status

0 - - - Undefined. Fixed to off.

1 - - Undefined. Fixed to off.

2 Off 00 0 User data storage write successful
On 04 4 User data storage write failed, specified area not erased.
3 Off 00 O Flash logo area adequate, definition stored.
On 08 8 Flash logo area not adequate for recent definition.
4 Off 00 O Not used. Fixed to off.
5 Off 00 00 No thermal user-defined characters written to flash.
On 20 32 Thermal user-defined characters written to flash.
6 Off 00 O No impact user-defined characters written to flash.
On 04 64 Impact user-defined characters written to flash.
7 - - - Undefined.

Send printer software version

ASCII AXV
Hexadecimal 1F 56
Decimal 3186

The printer returns 8 bytes containing the boot and flash software version. The first 4 bytes returned are an ASCII string
for the boot version.

The second 4 bytes are an ASCII string for the flash version. Example: For 1.234.56 (8 bytes), the boot version is 1.23 and
the flash version is 4.56.

Real-time commands

The real time commands provide an application interface to the printer even when the printer is
not handling other commands:

- Real-time status transmission: GS (Hex 1D) sequence and DLE (Hex 10) sequence
« Real-time request to printer: GS (Hex 1D) sequence and DLE (Hex 10) sequence
» Real-time printer status transmission

The batch mode printer status commands are placed in the printer’s data buffer as they are

received and handled by the firmware in the order in which they were received. If the paper exhausts while printing
data that was in the buffer ahead of the status command, the printer

goes busy at the RS-232C interface and suspends processing the data in the buffer until paper

is reloaded. This is true for all error conditions: knife home error, thermal printhead overheat, etc. In addition, there
is no way to restart the printer after a paper jam or to cancel a slip waiting condition when using the wait for slip
command.

The real-time commands are implemented in two ways in order to overcome the limitations of batch mode status
commands. Both implementations offer the same functionality; which one you choose depends on the current usage
of your application.

Preferred implementation
For a new application the GS (1D) sequences are recommended to avoid possible misinterpretation of a DLE (0x10)
sequence as a clear printer (0x10 0, ASCII DLE NUL) command.

An application using these GS (1D) sequences, does not need to distinguish for the printer between the new real time
commands and the clear printer command. This implementation is ideal for an existing A756 application that already
uses the clear printer command or for a new application being developed.
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Alternate implementation

The alternate implementation uses the DLE (0x10) sequences as implemented on other printers. An application using
these DLE (0x10) sequences and the original A756 clear printer command (0x10) must distinguish for the printer
between the new real time commands and the clear printer command by adding a NUL (0x00) to the clear printer
command.

An application using these DLE (0x10) sequences must also send the second byte of the sequence within 100
milliseconds of the first, to prevent the first byte being mistaken for a clear printer command.

Rules for using real-time commands

Three situations must be understood when using real time commands.

First, the printer executes the real time command within
a few msec of detecting it in the input buffer and will transmit status regardless of the condition of the DSR signal.

Second, the printer transmits status whenever it recognizes a real time status transmission command sequence, even if
that sequence happens to occur naturally within the data of another command, such as graphics data.

In this case the sequence will also be handled correctly as the graphics data it is intended to be when the graphics
command is executed from the buffer.

Third, care must be taken not to insert a real time command into the data sequence of another command that consists
of two or more bytes.

In this case the printer will use the real time command sequence bytes instead of the other command’s parameter
bytes when finally executing that other command from the buffer; the other command will NOT be executed correctly.

These three situations generally preclude use of standard DOS drivers for the serial communication ports when using
real time commands.

Moving data through the buffer

Applications should not let the buffer fill up with real

time commands when the printer is busy at the RS-232C interface. A busy condition at the RS-232C interface can be
determined by bit 3 of the response to 1D 05, or 1D 04 1, or 10 04 1. The reason for a particular busy condition
can be determined by other responses to 1D 04 n or 10 04 n.

Although the printer responds to real time commands when it is busy, it will place them into the buffer behind any
other data there, and flush them out in the order in which they were received. When the printer is busy due simply to
buffer full (that is, it can’t print data as fast as

it can receive it), then data continues to be processed out of the buffer at approximately print speed and the real time
commands will eventually get flushed out.

When the printer is busy due to an error condition, then data stops being processed to the buffer until the condition
clears one way or another. In either case, but more quickly in the case of an error condition, the buffer can fill with real
time commands.

When the DLE (0x10) sequences are being used, the last byte stored when the buffer fills up could be the DLE (0x10)
code, with no room for the subsequent EOT or ENQ. When this lone DLE (0x10) byte is finally processed out of the
buffer it will be interpreted as a clear printer command.

Similarly, when the GS (1D) sequences are being used, the last byte stored when the buffer fills up could be the GS (1D)
code, with no room for the subsequent EOT or ETX or ENQ. When this lone GS (1D) byte is finally processed out of the
buffer it will use the next byte, whatever it is, as the second byte in its GS (1D) sequence.

To guard against this situation, the application must determine the cause of a busy condition and take appropriate
action or pace the real time commands to avoid filling the buffer. There is a minimum of 256 bytes available in the
printer’s buffer when it goes busy.
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Busy line and fault conditions

If the printer is in error condition (cover is open, paper is exhausted...), the printer will still accept data, respond to the
batch mode status commands (1B 76 and 1B 75 0), handle the cash drawer commands, and not go busy until it actually
tries to execute a print command. Then it will stay busy and stop processing data out of the receive buffer until the
condition clears. It will respond to the real time commands as described below.

Real-time status transmission

GS sequence DLE sequence
ASCII GSEOTn DLEEOT n
Hexadecimal 1D 04n 1004 n
Decimal 294n 164n

Value of n: GS/DLE sequence

1 = Transmit printer status

2 = Transmit RS-232C busy status
3 = Transmit error status

4 = Transmit receipt paper status
5 = Slip paper status

6 = Validation paper status

Transmits the selected one byte printer status specified by n command within a few msec according to the following
parameters. This command includes two sequences: GS (1D) and DLE (0x10).

Exceptions
The command is ignored if nis out of range.

An application using DLE (0x10) sequence must send EOT within 100 milliseconds of DLE or the printer will
misinterpret the DLE and execute a clear printer command. Avoid this possibility by using the ID 04 n sequence, which
is handled exactly the same as 10 04 n.

Unlike the A756, that had a dedicated connector and resultant dedicated status reporting for each cash drawer, the
A776 has a single connector that shares data reporting from either cash drawer. When either cash drawer is open, an
open status is reported by the printer.

Related information

1 =Transmit printer status

Bit Status Hex Decimal Function

0 Off 00 O Fixed to Off.

1 On 02 2 Fixed to On.

2 Off 00 O One or both cash drawers open.
On 04 4 Both cash drawers closed.

3 Off 00 O Not busy at the RS-232C interface.
On 08 8 Printer is busy at the RS-232C interface.

4 On 10 16 Fixed to on.

5 Undefined.

6 Undefined.

7 Off 00 O Fixed to off.

Continued...
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2 =Transmit RS-232C Busy Status

Bit Status Hex Decimal Function
0 Off 00 O Fixed to off.
1 On 02 2 Fixed to on.

2 Off 00 0

On 04 4

Receipt and cassette
cover closed.

Receipt or cassette cover
open.

3 Off 00 0

On 08 8

Paper feed button
is not pressed.
Paper feed button is pressed.

4 On 10 16

Fixed to on.

5 Off 00 O

On 20 32

Printing not stopped due
to paper condition.
Printing stopped due to
paper condition.

6 Off 00 0
On 40 64

No error condition.
Error condition exists in
the printer.

7 Off 00 O Fixed to off.
3 =Transmit error status
Bit Status Hex Decimal Function
0 Off 00 0 Fixed to off.
1 On 02 2 Fixed to on.
2 Off 00 O Carriage or slip jam
3 Off 00 O No knife error.
On 08 8 Knife error occurred.

4 On 10 16

Fixed to on.

5 Off 00 O
On 20 32

No unrecoverable error.
Unrecoverable error occurred.

6 Off 00 0

On 40 o4

Thermal printhead temp.
and power supply voltage
arein range.

Thermal print head temp.
or power supply voltage
are out of range.

Continued...

Fixed to off
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Bit Status Hex Decimal Function

0 Off 00 O Fixed to off

1 On 02 2 Fixed to on

2 Off 00 O Receipt Paper adequate
On 04 4 Receipt Paper low

3 Off 00 O Receipt Paper adequate
On 08 8 Receipt Paper low

4 On 10 16 Fixed to on

5 Off 00 O Receipt Paper present
On 20 32 Receipt Paper exhausted

6 Off 00 O Receipt Paper present
On 40 64 Receipt Paper exhausted

7 Off 00 O Fixed to off

5 =Transmit Slip Paper Status and

6 = Transmit Validation Paper Status

Bit Status Hex Decimal Function

0 Off 00 O Fixed to Off
1 On 02 2 Fixed to On
2 Off 00 0 Slip paper selected
On 04 4 Slip not selected
3 Off 00 O Not waiting for slip
On 08 8 Waiting for slip
4  On 10 16 Fixed to On
5 Off 00 O Slip leading edge sensor:
paper present
On 20 32 Slip leading edge sensor:
no paper
6 Off 00 O Slip trailing edge sensor:
paper present
On 40 64 Slip trailing edge sensor:
no paper
7 Off 00 O Fixed to Off
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Real-time request to printer

GS sequence DLE sequence
ASCII GSETXn DLE ENQn
Hexadecimal 1D03n 1005n

293n 165n
Value of n: 1 =recover and restart

2 =recover and clear buffers
3 = cancel slip wait

The printer responds to a request from the host specified by n. This command includes two sequences: GS and DLE.
The operations performed depend on the value of n, according to the following parameters.

n=1

Restarts printing from the beginning of the line where an error occurred, after recovering from the error. Print
settings that are normally preserved from line to line, such as character height and width, are still preserved with this
command. This sequence is ignored except when the printer is busy due to an error condition.

This command will attempt recovery from a knife error. Other errors associated with the receipt, such as paper out or
printhead overheating, can be recovered from only by clearing the specific condition, such as loading paper or letting
the printhead cool down.

n=2

Recovers from an error after clearing the receive and print buffers. Print settings that are normally preserved from line
to line, such as character height and width, are still preserved with this command. This sequence is ignored except
when the printer is busy due to an error condition.

The same error recovery possibilities exist as forn=1.
n=3
Cancels the slip waiting status. This sequence is ignored except when the printer is waiting for a slip to be inserted.

When slip waiting is canceled, the receive and print buffers are cleared and the receipt is selected. When printing on
the slip is to continue, the slip must be selected again.

Exceptions
The command is ignored if n is out of range

An application using the DLE sequence must send ENQ within 100 milliseconds of DLE or the printer will misinterpret
the DLE and execute a Clear Printer command. Avoid this possibility by using the 1D 03 n sequence that is handled
exactly the same as 10 05 n.

A776 (B780) Programming Guide A776-PG00001 11/06



Chapter 5: Programming commands

89

Real-time printer status transmission

ASCII
Hexadecimal

Decimal

GSENQ

1D 05
295

Transmits one byte status of the printer in real time.

0 Off 00 O Paper adequate.
On 01 1 Paper low
(if paper low sensor enabled).
1 Off 00 0 Paper adequate.
On 02 2 Paper low
(if paper low sensor enabled).
2 Off 00 O Both receipt and cassette
door closed.
On 04 4 Receipt or cassette
door open.
3 Off 00 0 Not busy at the
RS-232C interface.
On 08 8 Printer is busy at the
RS-232C interface.
4  Off 00 O One or both cash
drawers open.
On 10 16 Both cash drawers closed.
5 Off 00 O Paper present at both slip
sensors.
On 20 32 Paper not present at one or
both sensors
6 Off 00 0 No error condition.
On 40 64 Error condition exists
in the printer.
7 On 80 128 Fixed to on.
Exceptions

Unlike the A756, that had a dedicated connector and resultant dedicated status reporting for each cash drawer, the
A776 has a single connector that shares data reporting from either cash drawer. When either cash drawer is open, an

open status is reported by the printer.

Real-time commands disable

ASCII
Hexadecimal

Decimal

Value of n:

USzn

1F7An
31122n

0 =disable
1 =enable

This command is used to disable real time commands. They are disabled prior to sending graphic or other data to the

printer that may contain embedded real time commands.

The disable command (n=1) is acted on in real time. The re-enable command (n=0) is treated as a batch command and
processed in the order received.
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Unsolicited status mode
Select or cancel unsolicited status mode (USM)

ASCIlL: GSan
Hexadecimal: 1D61n
Decimal: 2997 n
Value of n: 0 turns mode off;
any non-zero value turns mode on
Default: 0 (USM disabled)

Enables or disables automatic return of 4 status bytes whenever one or more of the listed changes occurs. This
command is a batch mode command; that is, it is processed after all prior data in the input buffer has been processed.
There may be a time lag between the printer receiving this command and enabling unsolicited status mode (USM),
depending on the pending input buffer contents.

If an immediate return of printer status is desired, then any of the other status commands should be issued following
this command. Once this mode is activated, the printer automatically transmits 4 status bytes whenever any of

the conditions change. If an RS-232C connection with hardware flow control is used, all four status bytes will be
transmitted without checking DSR.

This command is a POS version of general printer unsolicited status functions; it uses the same command code as older
versions of the POS command “automatic status back (ASB)” but has the following differences:

- The parameter n is an on/off switch; it does not select trigger subset.
« There is no immediate return when this mode is turned on.
« All 4 status bytes are always returned.

A change in any of the following conditions will trigger the USM response:

+ Cash Drawer

+ Receipt Cover

«  Knife Error

« Out-of-Range Printhead Temperature
« Out-of-Range Voltage

« Paper Exhaust Status

« Slip Paper

Related information

When Unsolicited Status Mode is enabled using this command, the status transmitted by other commands and the
USM status are differentiated according to the information found in Recognizing Data from the printer, which follows
the USM return description.

The status bytes to be transmitted are described in the following four tables.

Byte 1= printer information

Byte 2 = error information

Byte 3 = paper sensor information
Byte 4 = paper sensor information
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First Byte (printer Information)

Bit Off/On Hex Decimal Statusfor USM

0 Off 00 0 Not used. Fixed to off.

1 Off 00 O Not used. Fixed to off.

2 Off 00 O One or both cash drawers open.
On 04 4 Both cash drawers closed.

3 Off 00 0 Not busy at the RS-232C interface.
On 08 8 Printer is busy at the RS-232C interface.

4 On 10 16 Not used. Fixed to on.

5 Off 00 O Receipt and cassette covers closed.
On 20 32 Receipt or cassette cover open.

6 Off 00 0 Paper feed button is not pressed.
On 40 64 Paper feed button is pressed.

7 Off 00 0 Not used. Fixed to off.

Second byte (error information)

Bit Off/On Hex Decimal Statusfor USM

0 - - - Undefined
1 - - - Undefined
2 Off 00 O No mechanical error
On 04 4 Mechanical error occurred
3 Off 00 O No knife error.
On 08 8 Knife error occurred.
4 Off 00 O Not used. Fixed to off.
5 Off 00 O No unrecoverable error.
On 20 32 Unrecoverable error occurred.
6 Off 00 O No recoverable error.
On 40 64 Recoverable error:
Cover open, paper out,
temperature or voltage
error is out of range.
7 Off 00 O Not used. Fixed to off.

Third byte (paper sensor information)

Bit Off/On Hex Decimal Statusfor USM

0 Off 00 O Receipt paper adequate
On 01 1 Receipt paper low
(if paper low sensor enabled)
1 Off 00 O Receipt paper adequate
On 02 2 Receipt paper low

(if paper low sensor enabled)

2 Off 00 O Receipt paper present.
On 04 4 Receipt paper exhausted.

3 Off 00 O Receipt paper present.
On 08 8 Receipt paper exhausted.
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4  Off 00 O Not used. Fixed to off.

5 Off 00 O Slip leading edge sensor: paper present
On 20 32 Slip leading edge sensor: no paper

6 Off 00 O Slip trailing edge sensor: paper present
On 40 64 Slip trailing edge sensor: no paper

7 Off 00 o0 Not used. Fixed to off.

Fourth byte (paper sensor information) -- A776

Bit Off/On Hex Decimal

Status for USM

0 Off 00 O Slip paper selected
On 01 1 Receipt paper selected
1 Off 00 o0 Possible to print on slip
On 02 2 Not possible to print on slip because no form has been inserted
2 - - - Undefined
3 - - - Undefined
4  Off 00 O Not used. Fixed to off.
5 - - - Undefined
6 - - - Undefined
7 Off 00 O Not used. Fixed to off

Fourth byte (paper sensor information) -- B780

Bit Off/On Hex Decimal

Status for USM

0 Off 00 O Slip paper selected

On 01 1 Slip paper not selected
1 Off 00 o0 Possible to print on slip

On 02 2 Not possible to print on slip
2 On 00 © Validation selected

Off 01 1 Validation not selected
3 On 00 O Validation paper printable

Off 01 1 Validation paper not printable
4  Off 00 O Not used. Fixed to off.
5 Off 00 O Lead edge paper present

On 01 1 Lead edge paper not present
6 Off 00 O Trail edge paper present

On 01 1 Trail edge paper not present
7 Off 00 0 Not used. Fixed to off
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Recognizing data from the printer

An application sending various real time and non-real time commands to which the printer responds can determine

which command a response belongs to by the table below.

Batch mode responses are non-real time responses and arrive in the order in which they were solicited.

Batch mode response

Response recognized by:

ASClIl HEX

ECSu0 1B750 o o0 o0 o0 o0 o Binary
ESCv 1B 76 0 x x 0 0 «x Binary
GSln 1D49n 0 x x 0 x X Binary
GSrn 1D72n 0 x x 0 x X Binary
Real time response Response recognized by:

ASClIl HEX

GSEQOTn 1D 04n 0 x x 1 x x Binary
DLEEQOT n 1004 n 0 x x 1 x x Binary
GS ENQ 1D 05 1T x x X X X Binary
XON o o0 o0 1 0 O Binary
XOFF o o0 o0 1 0 O Binary
Unsolicited status mode (USM) Response recognized by:

USM Byte 1 0 x x 1 x x Binary
USM Byte 2-4 0 x x 0 x x Binary
Bar codes

These commands format and print bar codes and are described in order of their hexadecimal codes.

Select printing position of HRI characters

ASCII GSHn
Hexadecimal 1D48n
Decimal 2972n

Value of n: Printing position

0 = Not printed

1 = Above the bar code

2 = Below the bar code

3 = Both above and below the bar code

Default: 0 (Not printed)

Prints HRI (human readable interface) characters above or below the bar code.

Select pitch of HRI characters

ASCII GSfn
Hexadecimal 1D66n
Decimal 29102n

Value of n: 0 = Standard pitch at 15.2 CPI
1 = Compressed pitch at 19 CPI

Default: 0 (Not printed)
Selects standard and compressed font for printing bar code characters.

When slip is selected as the interface, HRI is always compressed.
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Select bar code height
ASCII GShn
Hexadecimal 1D 68n
Decimal 29104 n

Value of n: Number of dots

Range of n: 1-255 (decimal) 01-FF (hexadecimal)
Default: 162 (decimal) A2 (hexadecimal)

Sets the bar code height to (n/154") for receipt and (n/172") for slip.

Print bar code

First Variation Second Variation
ASCII GSkmd1...dkNUL GSkmndi...dn
Hexadecimal 1D6Bmd1...dk00 1D6Bmndi...dn
Decimal 29107 md1 dkO 29107 mndl...dn

(0 = End of command)

Selects the bar code type and prints a bar code for the ASCII characters entered. If the width of the bar code exceeds
one ling, the bar code is not printed.

There are two variations to this command. The first variation uses a NUL character to terminate the string; the second
uses a length byte at the beginning of the string.

The check digit is calculated for UPC and JAN (EAN) codes if it is not sent from the host computer.
Six-character zero-suppressed UPC-E tags are generated from full 11 or 12 characters sent from the host computer
according to standard UPC-E rules. Start/stop characters are added for code 39 if they are not included.

Rotated barcodes set with small modules (select bar code width command 1D 77 n, with n =1 or 2) and PDF 417
barcodes in any orientation are printed at low speed, for better readability.

Exceptions
The command is only valid at the beginning of a line.

lllegal data cancels the command.

Values:
First variation: String terminated with NUL character

m Bar code di...dk n, length

0 UPC-A 48-57 (decimal) Fixed length: 11,12
30-39 (ASCIl numerals)

1 UPC-E 48-57 Fixed length: 11,12
30-39

2 JAN13 (EAN) 48-57 Fixed length: 12,13
30-39

3 JANS (EAN) 48-57 Fixed length: 7, 8
30-39

4 Code 39 48-57,65-90 (decimal), 32, 36, 37, Variable length

43,45, 46, 47 (decimal)

d1 = dk = 42 (start/stop code is supplied by printer if necessary)
30-39 (ASCII numerals), 41-5A (ASCll alphabet)

20, 24, 25, 2B, 2D, 2E, 2F (ASClI special characters)

d1=dk=2A (start/stop code is supplied by printer if necessary)
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5 Interleaved 2 of 5 48-57 Variable length (even number)
30-39
6 Codabar 65-68, start code 48-57, 36, 43, 45, 46,47, 58 Variable length

41-44, start code 30-39, 24, 2B, 2D, 2E, 2F, 3A

10 PDF 417 1-255 Variable length
01-FF

Second variation length of byte specified at beginning of string. The value of m selects the bar code system as
described in the table. When details present in the print buffer, the printer processes the data following m as normal
data. The variable d indicates the character code to be encoded into the specified bar code system. See the table. If
character code d cannot be encoded, the printer prints the bar code data processed so far, and the following data is
treated as normal data.

m Bar code di...dk n, length

65 UPC-A 48-57 (decimal) Fixed length: 11, 12
30-39 (ASCIl numerals)

66 UPC-E 48-57 Fixed length: 11, 12
30-39

67 JAN13 (EAN) 48-57 Fixed length: 12, 13
30-39

68 JANS (EAN) 48-57 Fixed length: 7, 8
30-39

69 CODE 39 48-57,65-90 (decimal), 32, 36, 37, Variable

43,45, 46, 47 (decimal)
d1 =dk =42 (start/stop code is supplied by printer if necessary)

70 Interleaved 2 of 5 (ITF) 48-57 Variable (even number)
30-39

71 CODABAR (NW-7) 65-68, start code 48-57, 36,43, 45, 46,47,58 Variable
41-44, start code 30-39, 24, 2B, 2D, 2E, 2F, 3A

72 Code 93 00-127 Variable
00-7F

73 Code 128 0-105d1=103-105 (must be a start code) Variable
d2 =0-102 (data bytes) (Stop code is provided by the printer)

75 PDF 417 0-255 Variable -maximum 1000 characters
00-FF

Exceptions

Illegal data cancels this command.
The command is Valid only at the beginning of a line.
PDF 417 format cannot be printed on the slip.

PDF 417 has a maximum of 1000 characters.

Select PDF 417 parameters

ASCII GSpabcdef
Hexadecimal 1D70abcdef
Decimal 29112abcdef

Value and Ranges:

Value: Ranges: Description:

a,b= The ratio of bar height to symbol length.
a= height limit 1to 10

b= width limit 1 to 100
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c= rows limit 3 to 90 Number of rows in the matrix of code words.
d= columns limit 7 to 30 Number of columns in the matrix of code words.
e= x dimension limit1to7 Width of a single module in dots.
f= y dimension limit2to 25 Height of the code word in dots.
Defaults: a=1

b=2

c=58

d=7

e=3

f=10

PDF 417 is a multi-row, continuous, variable length symbology which has high data capacity. Each symbol has
between 3 and 90 rows, with each row containing a start pattern, a left row indicator, 1 to 30 data characters, a right
row indicator and a stop pattern. The number and length of the rows are selectable, which allows the aspect ratio to be
adjusted to particular labeling applications. There are no separator bars between rows.

Each character has four bars and four spaces within 17 modules, and is assigned a value between 0 and 928. For this
symbology, it is common to refer to these character values as “code words”

There are three mutually exclusive sets of symbol patterns, or clusters, each having 929 distinct patterns. Because
different clusters are used for adjacent rows, it is possible for the decoder to tell if the scanning path is crossing row
boundaries without the use of separator bars.

Sample symbol description:

Each PDF 417 symbol consists of 3 to 90 stacked rows surrounded on all four sides by a quiet
zone. Each row contains:

1 Leading quiet zone

Start pattern

Left row indicator characters (code words)
One to thirty data characters (code words)
Right row indicator character (code words)

Stop pattern

N 0O 1 A W N

Trailing quiet zone

The number of characters in a row and number of rows can be adjusted to vary the symbol’s overall aspect ratio to best
fit an available space.

Data Character

Start Pattern Code words Stop Pattern
Left Row Indicator Right Row Indicator
Code words Code words

( ) ) ) ) )
| | | | |

IHH ill ! row 1
I‘“ ‘mim I‘ “ ‘-rowz
row 3
“row 4
“row 5
| | “row 6

Each row has a left and right row indicator with a data region between. The left-most character in the top row of the
data region is the total number of characters in the data region, excluding error correction characters. Characters
within the data region are designed to be read from left to right, starting on the top row, immediately after the length-
defining character. The maximum characters in the data region are 928.
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Related Information:

The “Set bar code width” command (1D 77 n) affects the
x dimension and row height for PDF 417. See chart below.

nvalue xdimension row height
2 2 7

3 10

4 4 13

5 5 17

6 6 20

Select bar code width

AsCll GSwn

Hexadecimal 1D77n

Decimal 29119n

Value of n: 2,3,4,5,6

Default: 3 for receipt; 2 for slip
Sets the bar code width to n dots.
Formulas

n/8 mm (n/203 inch) for receipt.
n/5.7 mm (n/144 inch) for slip.

Page mode

Page mode is one of two modes that the A776 printer uses to operate. Standard mode is typical
of how most printers operate by printing data as it is received and feeding paper as the various
paper feed commands are received. Page mode is different in that it processes or prepares the
data as a“page”in memory before it prints it. Think of this as a virtual page. The page can be any
area within certain parameters that you define. Once the printer receives the (0 x 0C) command,
it prints the page and returns the printer to standard mode.

The select page mode command (1B 4C) puts the printer into page mode. Any commands that
are received are interpreted as page mode commands. Several commands react differently
when in standard mode and page mode. The descriptions of these individual commands in this
chapter indicate the differences in how they operate in the two modes.

Slip page mode considerations

Suggested command sequence to print bank check

1B 40 reset to power-on parameters

1B 63 30 04 select the slip

1B 4C select Page Mode

1B 54 03 select printing direction

1B 57 00 00 00 00 90 01 80 05 select page size (not necessary for default size)
Text and print commands as required

0C print the page and exit Page Mode

1B 633001 eject the check and select receipt

When switching between Page Mode print on the receipt and Page Mode print on the slip, 1B
40 should precede the station selection command to ensure the correct Page Mode defaults are
restored for each station.
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Page size
The default page size is 200 full dots wide by 704 full dots long. (2.5" wide by 9.7"long.)

On the B780, the right side margin can be configured to .1% .3 or .5". The .3”and .5” margins are for A721 emulations,
and provide a maximum width of 200 full dots. With the right side margin set to .1” the maximum width is 242 full dots
(3.024").

On the A776, the right side margin is .1", and provides a maximum width of 242 full dots.

The maximum length can be set to any size, but is limited by available memory. Width and length other than default
are set by command 1B 57..., with parameters specified in half dots. The length controls how much paper is fed.

For applications specifying a page size greater than 242 full dots wide, there is a configuration option for trimming
blank areas. The command is 1F 03 2F n.

Some examples of setting page size:

1B 57 00 00 00 00 90 01 80 05 0x190 = 400 half dots = 200 full dots wide
0x580 = 1408 half dots = 704 full dots long

1B 57 00 00 00 00 E4 01 FO 03 0x1E4 = 484 half dots = 242 full dots wide = 3.024"
0x3F0 = 1008 half dots = 504 full dots long = 7"

Character Size

It is best to use the Select Print Mode command (1B 21 n) to set character size. The Select Character Size command
(1D 21 n) can be used to set double wide and double high, but impact characters are not increased any further. When
using the legacy command 0x12 to set double wide, you must use the corresponding command 0x13 to turn off
double wide.

Exceptions
The Print and Reverse Feed commands (1B 4B n and 1B 65 n) are not applicable to Page Mode.

Avoid bi-directional print. Uni-directional print is the default in Page Mode.

B780 as A721

The A721 can be configured to .5" and .3” Page Mode right side margins only. When Page Mode right side margin
is configured to .5" or .3", the default tab stops are every five full dots, rather than every six full dots. When tabs are
set while in Page Mode, they are set at multiples of six full dots as expected. When Page Mode right side margin is
configured to .1"the default tab stops are every six full dots in Page Mode.

Page mode configurations

The original implementation of Page Mode on the slip station mapped thermal dots to impact dots, and sometimes
produced output that was not acceptable to customers. Improvements have been made, and the improved impact
Page Mode is the default configuration. It is printed out on the second diagnostic page, printed via 1F 74 1F 74 double
command, or by holding down the paper feed button at power on until the second page starts to print.
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What prints:

Slip Application Command Options
Slip Page Mode :Improved

To re-configure the original Page Mode on the slip station, send 1F 03 26 06 00 or use the configuration menu. What
will print:

Slip Application Command Options
Slip Page Mode :Enabled

To disable Page Mode on the slip station, send 1F 03 21 00 or use the configuration menu. What will print:

Slip Application Command Options
Slip Page Mode :Disabled

Print and return to standard mode

ASCII FF
Hexadecimal 0C
Decimal 12

The processed data is printed and the printer returns to standard mode. The developed data is deleted after being
printed. This command has the same code as the print and eject slip command, which is executed when the printer is
not in page mode.

Exceptions

This command is enabled only in page mode.

Cancel print data in page mode

ASCII CAN
Hexadecimal 18
Decimal 24

Deletes all the data to be printed in the “page” area. Any data from the previously selected “page” area that is also part
of the current data to be printed is deleted.

This command has the same code as the open form command, which is performed when the printer is not in page
mode.

Exceptions

This command is only used in page mode.

Print data in page mode

ASCII ESC FF
Hexadecimal 1B0C
Decimal 2712

Collectively prints all buffered page data in the printing area.

After printing, the printer does not clear the buffered page data.

Exceptions

This command is enabled only in page mode.
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Select page mode

ASCII ESCL
Hexadecimal 1B 4C
Decimal 2776

Switches from standard mode to page mode. After printing has been completed either by the print and return to
standard mode (FF) command or select standard mode (1B 53) the printer returns to standard mode. The developed
data is deleted after being printed. For more information see page mode in this document.

This command sets the position where data is buffered to the position specified by select print direction in page mode
(1B 54) within the printing area defined by set print area in page mode (1B 57).

This command switches the settings for the following commands (which values can be set independently in standard
mode and page mode) to those for page mode.

» Setright-side character spacing (1B 20)

« Select 1/6-inch line spacing (1B 32)

+ Setline spacing (1B 33)

It is possible only to set values for the following commands in page mode. These commands are not executed.
« Select or cancel 90 degree clockwise rotation (1B 56)

« Set counter-clockwise rotation (1B 12)

« Selectjustification (1B 61)

« Select or cancel upside-down printing (1B 7B)

« Set left margin (1D 4CQ)

« Set print area width (1D 57)

The table that follows shows the difference in memory allocation in page mode when using monochrome and two-
color paper. Two-color paper mode requires extra memory in order to differentiate between non-black and black.

Paper type Total memory Area of
allocated (kBytes) construction (mm)

Monochrome 40.5 72 wide X 72 high

paper

Two-color 81.0 72 wide x 72 high (dots)
paper 72 wide x 72 high (energy)
Slip paper 20 200 wide x 704 high (full dots)
Exceptions

The command is enabled only when input at the beginning of a line.
The command has no effect if page mode has previously been selected.

For the A756 emulation mode this command has a different definition. The select page mode function is not available
in the A756 emulation mode.
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Select standard mode

ASCII ESCS
Hexadecimal 1B53
Decimal 27 83

Switches from page mode to standard mode. In switching from page mode to standard mode, data buffered in page
mode are cleared, the printing area set by set print area in page mode (1B 57) is initialized and the print position is set
to the beginning of the line.

This command switches the settings for the following commands (the values for these commands can be set
independently in standard mode and page mode) to those for standard mode:

» Setright-side character spacing (1B 20)
« Select 1/6 inch line spacing (1B 32)
+ Setline spacing (1B 33)

Standard mode is automatically selected when power is turned on, the printer is reset, or the initialize printer
command (1B 40) is used.

Exceptions

This command is effective only in page mode.

Select print direction in page mode

ASClIl ESCTn
Hexadecimal 1B54n
Decimal 2784n
Value of n: Start position

0 = Upper left corner proceeding across page to the right (A)

1 = Lower left corner proceeding up the page (B)

2 = Lower right corner proceeding across page to the left (upside down) (C)
3 = Upper right corner proceeding down page (D)

Default: 0
Selects the printing direction and start position in page mode.

The command can be sent multiple times so that several different print areas, aligned in different print directions, can
be developed in the printer’s page buffer before being printed using the print page mode commands (0C or 1B 0C).

Exceptions
The command is valid only in page mode.

The command is ignored if the value of n is out of the specified range.

Set print area in page mode

ASCII ESCWnT,n2..n8
Hexadecimal 1B57n7,n2..n8
Decimal 2787 nl1,n2..n8

Range of n: 0-255

Default: Receipt Slip
ni-4= 0 0
n5= 64 144
né = 2 1
n7= 64 128
n8= 2 5

Sets the position and size of the printing area in page mode.

The command can be sent multiple times so that several different print areas, aligned in different print directions, can
be developed in the printer’s page buffer before being printed using the print page mode commands (0C or 1B 0C).
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Formulas
The starting position of the print area is the upper left of the area to be printed (x0, y0). The length of the area to be

printed in the y direction is set to dy inches. The length of the area to be printed in the x direction is set to dx inches.

Use the equations to determine the Value of x0, y0, dx, and dy.

« x0=[(n1+ n2 x 256) x (horizontal direction of the fundamental calculation pitch)]
« y0=[(n3+ n4 x 256) x (vertical direction of the fundamental calculation pitch)]

« dx=[(n5+ n6 x 256) x (horizontal direction of the fundamental calculation pitch)]
« dy=1[(n7 + n8 x 256) x (vertical direction of the fundamental calculation pitch)]

Default values:
Receipt Slip

X0 = 0 0 wo.yo) [ T
y0 = 0 0
dx = 576 200 dy Print Area

2.8in. 2.5in.
dy = 576 705

28in.  9.7in. (x0 + dx, y0 + dy)
Keep the following notes in mind for this command.

« The fundamental calculation pitch depends on the vertical or horizontal direction.
Receipt:
. The maximum printable area in the x direction is 576/203 inches.
Slip:

. The maximum printable area in the x direction is 3.024 inches. This can be set using dx = 484 half dots, for
example 1B 57 00 00 00 00 E4 01 80 05.

Receipt and Slip:
. The maximum printable area in the y direction depends on the available memory.

See the illustration for a graphic representation of the printing area. For more information about the fundamental
calculation pitch, see the set horizontal and vertical motion units command (1D 50).

Maximum area specification in page mode

Maximizing the possible area in page mode consumes almost all of free RAM. Without any free RAM, bitmap rotations
and enlargements cannot be performed. Use the user storage status command (1D 97 m n) to determine the amount
of free memory.

Exceptions

The command is effective only in page mode.

Set absolute vertical print position in page mode

ASCII GSSnLnH
Hexadecimal 1D 24 nLnH
Decimal 2936 nLnH

Sets the absolute vertical print starting position for buffer character data in page mode. The absolute print position is
set to [(nL + nH x 256) x (vertical or horizontal motion unit)] inches.

The vertical or horizontal motion unit for the paper roll is used and the horizontal starting buffer position does not
move.
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The reference starting position is set by select print direction in page mode (1B 54). This sets the absolute position in
the vertical direction when the starting position is set to the upper left or lower right; and sets the absolute position in
the horizontal when the starting position is set to the upper right or lower left. The horizontal and vertical motion unit
are specified by the set horizontal and vertical minimum motion units (1D 50) command.

The set horizontal and vertical minimum motion units (1D 50) command can be used to change the horizontal and
vertical motion unit. However, the value cannot be less than the minimum horizontal movement amount, and it must
be in even units of the minimum horizontal movement amount.

Formulas

[(nL + nH x 256) x (vertical or horizontal motion unit)] inches.
Exceptions

This command is effective only in page mode.

If the [(nL + nH x 256) x (vertical or horizontal motion unit)] exceeds the specified printing area, this command is
ignored.

Set relative vertical print position in page mode

ASCII GS\nLnH
Hexadecimal 1D 5CnLnH
Decimal 2992 nL nH
Value:

The value for the horizontal and vertical movement cannot be less than the minimum horizontal movement amount,
and must be in even units of the minimum horizontal movement amount.

Sets the relative vertical print starting position from the current position. This command can also change the
horizontal and vertical motion unit. The unit of horizontal and vertical motion is specified by this command.

1. This command functions as follows, depending on the print starting position set by select print direction in page
mode (1B 54):

2. When the starting position is set to the upper right or lower left of the printing area, the vertical motion unit (y) is
used.

3. When the starting position is set to the upper left or lower right of the printing area, the horizontal motion unit (x) is
used.

Formulas

The distance from the current position is set to
[(nL + nH x 256) x vertical or horizontal motion unit] inches. The amount of movement is calculated only for the paper
roll.

When pitch n is specified to the movement downward:
nL+nHx256=n

When pitch n is specified to the movement upward (the negative direction), use the complement of 65536.

When pitch n is specified to the movement upward:
nL+ nH x 256 - 65536 - N

Exceptions
This command is used only in page mode, otherwise it is ignored.

Any setting that exceeds the specified printing area is ignored.

A776-PG00001 11/06 A776 (B780) Programming Guide



104 Chapter 5: Programming commands

Macros
These commands are used to select and perform a user-defined sequence of printer operations.

Select or cancel macro definition

ASCII GS:
Hexadecimal 1D 3A
Decimal 2958

Starts or ends macro definition. Macro definition begins when this command is received during normal operation and
ends when this command is received during macro definition. The macro definition is cleared, during definition of the
macro when the execute macro (1D 5E) command is received.

Normal printing occurs while the macro is defined. When the power is turned on the macro is not defined.

The defined contents of the macro are not cleared by
the initialize printer (1B 40), thus, the initialize printer
(1B 40) command may be used as part of the macro definition.

If the printer receives a second select or cancel macro definition (1D 3A) command immediately after previously
receiving a select or cancel macro definition (1D 3A) the printer remains in the macro undefined state.

Formulas
The contents of the macro can be defined up to 2048 bytes.
Exceptions

If the macro definition exceeds 2048 bytes, excess data is not stored.

Execute macro

ASCII GSArtm

Hexadecimal 1D5Ertm

Decimal 299%rtm

Value of r: The number of times to execute the macro.
Value of t: The waiting time for executing the macro.

Executes a macro. After waiting for a specified period the printer waits for the paper feed button to be pressed. After
the button is pressed, the printer executes the macro once. The printer repeats this operation the number of specified
times.

When the macro is executed by pressing the paper feed button (m = 1), paper cannot be fed by using the paper feed
button.

Formulas
The waiting time is t x 100 ms for every macro execution.
m specifies macro executing mode when the LSB (least significant bit) m =0

The macro executes r times continuously at the interval specified by t when the LSB (least significant bit) of
m=1.

Exceptions

If this command is received while a macro is being defined, the macro definition is aborted and the definition is
cleared.

If the macro is not defined or if r is O, nothing is executed.
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MICR commands
MICR reading

These commands control the Magnetic Ink Character Recognition (MICR) check reader, including how it parses the
character strings on checks.

The section, MICR parsing, describes how to create a parsing format and how to create and maintain an exceptions
table.

Read MICR data and transmit
ASCII ESCw 1
Hexadecimal 1B 7701 A776: 1B 77 01 = read & transmit MICR, position for endorsement
1B 77 02 (B780 only) B780: 1B 77 01 = wait for check, read & transmit MICR, eject check
B780: 1B 77 02 = wait for check, read & transmit MICR, position for endorsement
Decimal 271191
Default: All data returned

Reads and transmits the MICR data and adds a carriage return (0x0D). One status byte precedes the MICR characters.

If no parsing format is selected with either of the define parsing format commands (see below), all data will be
returned, which is the default.

Status Status byte value
Good read, data follows 0x00
Bad read, data follows 0x01
No check present, no data 0x02
Paper jam, no data 0x03

No MICR characters, no data 0x04

MICR characters ASCII Hexadecimal
Numerics 0..9 0x30 ... 0x39
Unrecognized character  ? O0x3F

Space 0x20
Amount symbol & 0x26

Dash symbol ! 0x27

“on us” symbol ( 0x28

Transit symbol ) 0x29

Transmit last MICR read

ASCIl: ESCwR
Hexadecimal: 1B 7752
Decimal: 27 11982

Resends the previously decoded MICR data (as if the parsing has not been defined) to the host. The return
data is defined in the “Read MICR data and transmit” command (1B 77 01) without parsing and presents the data from
the last MICR read since power-up or reset or indicates in the status that no read has yet occurred.
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MICR parsing

This section describes MICR parsing in detail and includes several examples of useful parsing variations. It also

describes how to create a parsing format and how to create and maintain an exception table.

Define parsing format, save in NVRAM

ASCIl: ESCwPdid2...dnCR
Hexadecimal: 1B7750d71d2...dn0D
Decimal: 2711980d1d2...dn 13

Defines and saves parsing format. See parsing parameter string options in this document. Send with this command
the parse data that is to be the default parse string at printer power-up. If no parameters are selected, parsing is not

performed.

d1 through dn are the parse string. The string must be CR terminated. If the string has invalid characters in it or is too
long, the printer will store a null string, and unparsed MICR data will be returned.

Define parsing format, do not save permanently

ASCII ESCwp
Hexadecimal 1B7770
Decimal 27119112

Defines, but does not save parsing format. See parsing parameter string options in this document. Send as often as
desired to change the previous parse format string.

If no parameters are selected, parsing is not performed.

Same parameters as 1B 77 50....

Parsing parameter string options
Variable length fields

Variable length field name Selector Comments

Transit number T Full 9-digit routing/transit number
Bank number B Digits 4-8 of transit number

Check digit D Digit 9 of transit number

Account number A

Check serial number C Separate from account number
Amount $ This field may not be present or readable
Variable length field Selector Comments

optional modifiers

Zero fill to length 0 ASCll zero preceding maximum length
Maximum length nn 1- or 2-digit ASCll number

Remove space/dash X

Replace space/dash with 0 X

Examples of variable length field format specifications

Account #, all characters in the field, keep spaces and dashes A
Account #, all characters in the field, replace spaces and dashes XA
Account #, maximum 12 characters, keep spaces and dashes 12A
Account #, always 12 characters zero filled, remove spaces and dashes 012XA
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Other parameters
Error number E One digit returned
0 Read OK
1 Read error: bad character, empty
field invalid length,
check digit invalid
Status S Two digits returned
01 No MICR data
09 Mexican check
08 Canadian check
05 Error in transit number
07 Error in account number
04 Error in check serial number
10 Business or commercial check
1 Amount field present
00 No error
Field separator x

Field separator preceded by a single quote, so a field separator of the letter A would be

sent as‘A (0x27 0x41).

If a carriage return is specified as a separator (0x27 0x0D), a final carriage return must still
terminate the parsing parameter string.

Country code Un One digit returned

n Returned if US check

nothing Returned if not US check
Country code Km One digit returned

m Returned if Canadian check

nothing Returned if not Canadian check
Check type L One digit returned

1 Personal check

2 Business or commercial check
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Sample parsing formats

The following strings show various sample formats that you can use assuming they meet your parsing format needs.
Included with the sample format is a description of the data that is returned to the application.

ESCwp 18 A <CR>

«  Maximum 18 characters in the account number

+ Final carriage return

ESCwp 18 X A <CR>

«  Maximum 18 characters in the account number with spaces and dashes removed

+ Final Carriage Return

ESCw p 18 x A <CR>

«  Maximum 18 characters in the account number with spaces and dashes replaced with 0
- Final carriage return

ESCwp 018 A <CR>

« Always 18 characters in the account number (high order zero-filled if necessary)

+ Final carriage return

ESCwp 018 X A <CR>

« Always 18 characters in the account number with spaces and dashes removed

+ Final carriage return

ESCw p 018 x A <CR>

« Always 18 characters in the account number with spaces and dashes replaced with 0
- Final Carriage Return

ESCwpT18 XA 04C <CR>

« All characters in the transit number

« All characters in the account number (up to 18) with spaces and dashes removed

« Always four characters in the check number (zero-filled if check number is only three characters long)
 Final carriage return

ESCwp K9 XT 18 XA 04C <CR>

« U.S. check: all nine characters in the transit number (because there are no dashes)

« Canadian check: dash in transit number removed; “9” inserted at beginning, resulting in a fully numeric nine
character transit number

« All characters in the account number (up to 18) with spaces and dashes removed
« Always four characters in the check number (zero-filled if check number is only three characters long)
« Final carriage return

ESCwpT‘/A‘/C'/S<CR>

« All characters in the transit number

 Field separator: /

« All characters in the account number

 Field separator:/

« All characters in the check number

 Field separator: /

« Two-digit status

 Final carriage return
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Notes:

All parameters are ASCII characters, i.e. greater than or equal to 0x20, with the exception of a non-ASCll character
enclosed in single quotes as a field separator. This applies both to parameter specifications sent from application to
printer, and to MICR data returned from printer to application.

Parameters are positional; their order in the parameter string is the order in which the parsed MICR data will be
returned. Unrecognized parameters will be ignored, and processing of the parsing parameters will stop. Any data
remaining after the unrecognized parameter will be treated as normal input data.

If parameters are not defined (for example, 1B 77 50 <CR> or 1B 77 70 <CR>) parsing is not selected. One status byte
followed by all decoded MICR characters will be returned. The chart on the next page is the default parsing format if no
other is selected:

Status Status byte value
Good read, data follows 0x00
Bad read, data follows 0x01
No check present, no data 0x02
Paper jam, no data 0x03

No MICR characters, no data 0x04

MICR characters ASCII Hexadecimal
Numerics 0..9 0x30 ... 0x39
Unrecognized character  ? 0x3F

Space 0x20
Amount symbol & 0x26

Dash symbol ! 0x27

“on us” symbol ( 0x28

Transit symbol ) 0x29

Once a parsing format is specified, the following values are returned:

MICR characters AsClIl Hexadecimal
Numerics 0..9 0x30 ... 0x30
Space 0x20

Dash - 0x2D

Field separator*

Country code*

*As specified in the parsing parameter string
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Check serial number
Parsing the check serial number
Most banks print the check serial number in three easily recognizable spots. The printer firmware will look for the

number in these spots, using the following ordered algorithm. The examples use letters to represent symbols on the
check:

t Transit symbol

o “on us” symbol

$ Amount symbol

- Dash

4 Check serial number
X Any other number

A number bracketed by “on us” symbols in the auxiliary “on us”field is the check serial number.

OCCCCCCO TXXXXXXXXXT XXXXXXXXO

Otherwise, a three or more digit number to the right of the rightmost “on us” symbol, and to the left of the leftmost
amount symbol if an amount field is present, is the check serial number.

EXXXXXXXXXE XXXXXXXXO CCCC
EXXXXXXXXXE XXXXXXXXO CCCC SXXXXXXS

If both of these searches fail to produce the check serial number, extract the whole account number field from
between the rightmost transit symbol and the rightmost “on us” symbol. A three, four, or five-digit number to the right
of the rightmost transit symbol, separated by a space or a dash from the rest of the account number is the check serial
number.

IXXXXXXXXXT CCCC XXXXXXXXO
IXXXXXXXXXT CCCC-XXXXXXXXO
IXXXXXXXXXT CCCC XXXXXXXXO XX

If all of these searches fail to produce the distinct check serial number, and the check serial number field has been
specified in the parsing parameter string options, no check serial number will be returned. If it is imbedded within the
account number field, it will be returned as part of that variable length field.

Exceptions

Some banks print the check serial number in a location that cannot be electronically distinguished without specific
exception information, although it can be visually distinguished because it is repeated in the upper right corner of
the check. For these cases, the printer can hold up to nine exceptions for specific banks in its non-volatile memory
(NVRAM), which is accessed by the read and write NVRAM commands. The specific bank is picked out by its transit
number, and the firmware will look in the exception table for a transit number match before looking in the normal
check serial number locations.

In this example, without an exception table entry, the firmware would always pick the rightmost four-digit number as
the check serial number following rule two above. The bank with the three digit check serial number and the four digit
extension after the “on us” symbol would need to be exceptionally recognized:

IXXXXXXXXXT CCC-XXXXXXXXXXOXXXX
IXXXXXXXXXT XXX-XXXXXXXXXXOCCCC

In this example, without an exception table entry, the firmware would not be able to pick out the check serial number
because it is not separated from the rest of the account number:

TXXXXXXXXXT CCCOXXXXXXXXXXO

In this example, without an exception table entry, the firmware would not be able to pick out the check serial number
correctly, because it is imbedded within the rest of the account number:

IXXXXXXXXXT XXX-CCC-XXXXXXXXXXO
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Loading the exception table

The exception table begins at word 20 in NVRAM. Each entry takes five words. There is room for eight exceptions. An
application can load local exceptions into the printer using the write NVRAM command:

0x1B 0x73 n1 n2 k

which writes the two byte word n1:n2 to word k in NVRAM.

Exception table entry format

Each exception table entry consists of five words. The first two words contain the first eight characters of the transit
number by packing the low order nibble of the numeric transit number characters. For Canadian checks, eliminate the
dash and store the eight numerics.

The next three words are used as six individual bytes to tell the firmware how to interpret the MICR characters that fall
to the right of the rightmost transit symbol. Each of the six bytes is positional and consists of two parts: character type
and number.

The three high order bits of each byte mark the character type. The characters can be marked in three ways: check
serial # character, account # character, or “skip this character or symbol”

The five low order bits of each byte contain the number of characters of that type to extract. Most exceptions will not
need to use all six bytes; in that case clear the unused bytes to zero.

Bits within byte 7 6 5 4 3 2 1 0

Check serial # 0 0 1 n n n n n
character string

Account # 0o 1 0 n n n n n
character string

Character string 1 0 0 n n n n n
to ignore

Example 1
t123456780t123498765432100

1234 is the check serial #
9876543210 is the account #

To load the second table entry, which starts at word 25, the transit number 123456780 would be stored in the first two
words of its table entry using this string of commands:

0x1B 0x73 0x12 0x34 25
0x1B 0x73 0x56 0x78 26

After the right transit symbol are immediately the four characters of the check serial #, followed immediately by the ten
characters of the account number. These would be bitwise encoded as:

001 00100 (check#, four characters)
and 010 01010 (account#, 10 characters)

then stored in the other three words of the table entry using:

0x1B 0x73 0x24 Ox4A 27
0x1B 0x73 0x00 0x00 28
0x1B 0x73 0x00 0x00 29
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Example 2
t22137-632t001 60422020927540

2754 is the check serial #
6042202 is the account #

To load the third table entry, which starts at word 30, the transit number 2137-632 would be stored in the first two
words of its table entry using this string of commands:

0x1B 0x73 0x22 0x13 30
0x1B 0x73 0x76 0x32 31

After the right transit symbol are four characters to skip, a seven digit account number, two characters to skip, and
finally a four digit check serial #. The final character to skip need not be encoded. These would be bitwise encoded as:

100 00100 (skip four characters)

010 00111 (account#, seven characters)
100 00010 (skiptwo characters)

001 00100 (check#, four characters)

then stored in the other three words of the table entry using:

0x1B 0x73 0x84 0x47 32
0x1B 0x73 0x82 0x24 33
0x1B 0x73 0x00 0x00 34.

Maintaining the exception table

Present contents of the exception table can be examined using the read NVRAM command:

0x1B Ox6A k

which reads and returns word k in NVRAM. When the exception table is full, a new entry can replace an older, less
frequently used entry, by merely rewriting the words for that table entry.

User data storage
Write to user data storage

ASCII ESC'ma0Oala2dil..dm
Hexadecimal 1B27ma0Oaila2di..dm
Decimal 2739ma0ala2di..dm

Value of m: 0-255

Writes m bytes of data to the user data storage flash page at the address specified. The printer waits for m bytes of data
following the 3-byte address, addr.

If any of the memory locations addressed by this command are not currently erased, the command is not executed.

The printer disables interrupts while writing to flash. Any command that cause data to be written to flash should be
followed by a 50 Msec delay to allow significant time for the write operation.

Read from user data storage

ASCII ESC4ma0ala2
Hexadecimal 1B34ma0Oala2
Decimal 2752ma0ala2

Value of m: 0-255

Reads m bytes of data from the user data storage flash page at the address specified. Returns m bytes to the
application, followed by a carriage return (0Dh).

The high order byte of the address (a0) ranges from 0 to n2-1, with n2 specified in the flash allocation command. If the
flash allocation command has been used, the a0 = 0 always.
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Read from non-volatile memory

ASCII ESCjk
Hexadecimal 1B6Ak
Decimal 27 106 k

Range of k: 20 - 63 (decimal)

Reads a two-byte word from location k in the history EEROM. The printer returns the word at the next available
opportunity.

Write to non-volatile memory (NVRAM)

ASCII ESCsn1n2k
Hexadecimal 1B73n1n2k
Decimal 27115 n1n2k

Value of n1: 15 Byte
Valueof n2: 2" Byte

Range of k: 20 - 63 (decimal locations)

Writes the two-byte word, n1 n2, to location k in history EEROM.

Select memory type (SRAM/flash)

Use this memory to save logos or user-defined fonts.

ASCII GS“n
Hexadecimal 1D22n
Decimal 2934n

Value of n: 48 - 51
n =48 (ASCIl n = 0) Hex 30

Loads active logo to RAM only. This is used to print a special logo but not have it take up flash memory. A logo defined
following this command is not preserved over a power cycle.

n =49 (ASClln=1) Hex 31

Loads active logo to flash memory. This is the default condition for logo flash storage. A logo defined following this
command is stored in flash memory.

n =50 (ASCll n = 2) Hex 32

Loads user-defined characters to RAM only. This is the default condition for user-defined character storage. Any user-
defined characters defined following this command are not preserved over a power cycle.

n=51(ASClln=3) Hex 33

Loads user-defined characters to flash memory. An application must use this command to store user-defined
characters in flash memory. Any user-defined characters defined following this command are stored in flash memory. A
user-defined character cannot be redefined in flash memory. The flash memory page must be erased by an application

before redefining user-defined characters. For more information, see the erase user flash sector
(1D 40 n) command.

Specifies whether to load the logos or user-defined characters to flash memory or to RAM (volatile memory). The
selection remains in effect until it is changed via this command or until the power cycles.

The printer disables interrupts while writing to flash. Any command that causes data to be written to flash should be
followed by a 50 Msec delay to allow significant time for the write operation.
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Flash memory user sectors allocation

ASCII GS“Unin
Hexadecimal 1D 2255n7n2
Decimal 293485n1n2

Default Value of n7: 1 (see below)

Default Value of n2: 1 (see below)
n1is the number of 64k sectors used for logos and user-defined characters.
n2 is the number of 64k sectors used for user data storage.

This command sets the allocation of flash sectors among user data storage, logos/user-defined characters, and
electronic journal. This allocation is saved in the EEPROM of the printer and is therefore saved across power cycles.

When n1 and n2 have been allocated to user data storage and to logos/user defined characters, the remaining
available flash memory will be allocated to electronic journal storage

The printer will respond to the flash allocation command being sent with ACK (06H).

n1+n2 <=5 (dec) (1M)
n1+n2 <=21 (dec) 15 (hex) (2M)

The A776 has been configured at the factory with 2M of flash memory.

Note: Flash memory is made up of user and program code. Therefore, the available flash memory space will vary with the
amount of program code utilized.

If N1 + n2 is greater than the maximum number of sectors available, the command is ignored. Reissuing this command
with different parameters will erase all sectors.

Erase user flash sector

ASCII GS@n
Hexadecimal 1D40n
Decimal 2964 n

Value of n: 49 -50
n =49 (ASClln=1) Hex 31

This command erases all 64K flash memory sectors allocated to user-defined character and logos storage. Those
sectors should be erased in two situations: when the logo definition area is full and an application is attempting to
define new logos, and when an application wants to replace one user-defined character set with another. In both
cases, all logos and character set definitions are erased and must be redefined.

n =50 (ASCll n = 2) Hex 32

This command erases all sectors available for user data storage.

Erases a page of flash memory and sends a carriage return when the operation is complete.
Related information

See command “Flash memory user sectors allocation”
(1D 2255 n1 n2).

Important: While erasing flash memory, the printer disables all interrupts, including communications. To provide feedback to
the application, the printer responds to the application when the erase is complete. After sending the erase user flash sector
(1D 40 n) command, an application should wait for the response from the printer before sending data. Otherwise, data will
be lost. If an application is unable to receive data, it should wait a minimum of ten seconds after sending the erase user flash
sector (1D 40 n) command before sending data.
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User storage status (ColorPOS’)

ASCII GS0x97 mn

Hexadecimal 1D97 mn

Decimal 29151 mn

Value of m: m specifies the type of stored object to

be reported:

m=0  return the kilobytes (1024) of free user RAM,
n =0 gets largest free block size
n =1 gets the total size free

m=3 return the CRC of a logo indexed by n
m=5  return the CRC of a macro that has been stored, n=0

m=0  thevalue of n selects a return of either the largest free block or total free size, since contiguous allocation cannot
be assumed as this area is completely under user control through address parameters.

n=0 if only one instance of an object type is allowed (macro, user data, user defined characters).
n is the item index when more than one object of type m is possible

n<=FE, seethe commentsaboutlogo and character set indexes

n=FF: return a list describing all the existing items of type m

Note: When a specific item request is made, a returned CRC value of 0 0 indicates that no item is stored at that index. There

is a practically negligible possibility that a valid object will have a 0 0 CRC; if this is of concern, applications should check the
object downloaded byte sequence to verify that this is not the case (as well as store the CRC as an “ID” for the object if needed
later for return value comparisons).

Downloaded character sets are identified by integer extending the existing code page selection as enumerated in the
select international character set (= select character code table) command. The firmware standard list is incrementally
extended each time a new single or double byte set is downloaded.

Single byte downloaded fonts are selected by
m = 3 and 0x40 <= n < 0x80.

Since there are only three double-byte character sets supported, the value 0x80 / 0xA0 / 0xCO selects the first, second,
third downloaded double byte font respectively. In return, each downloaded double byte character band is reported
individually as 0xC0, 0xC1, 0xC2 ....for as many bands as have been defined.

This command returns the state of occupancy of available flash storage and user RAM. The printer response for each
item is a 4 byte header, 0x1D 0x97 nL nH (number of bytes that follow in the response) and for each item a

4 byte structure: 15t m (type) byte, 2" n index byte followed by a 2 byte CRC in Lo Hi order of the data string in that
storage space.

The return for m = 0-2 is the header and one 4-byte item giving remaining storage space in the CRC position in

Lo Hiorder: 1D 97 4 0 m O fL fH, where fis the kBytes of storage remaining. Note that RAM storage space is not content
typed, while available flash is statically divided into logo, character set, and user data types. Change of the divisions is
possible via flash erasure and flash

allocation commands.

If the communication protocol is RS-232C - Xon/Xoff, then “X symbol substitution response” should be configured with
the setting communications parameters command (US STX,, 1F 02).
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Flash download
These commands are used to load firmware into the printer.

The commands are listed in numerical order according to their hexadecimal codes. Each
command is described and the hexadecimal, decimal, and ASCII codes are listed.

There are three ways to enter the download mode.

1. Powering the printer up with DIP Switch 1 up.

2. While the printer is running normally, send the command, “Switch to flash download mode”
(1B 5B 7D) to leave normal operation and enter the download mode.

3. If the flash if found corrupted during level 0 diagnostics the download mode is automatically entered after the
printer has reset.

The printer never goes directly from the download mode to normal printer operation. To return to normal printer
operation either the operator must turn the power off and then on to reboot or the application must send a command
to cancel download mode and reboot. DIP switch 1 must in UP position during reboot to return to normal printer
operation.

When each flash download command is received, the printer returns either ACK or NAK to the host computer when
each command is received:

+ ACK (hexadecimal 06)

Sent when the printer has received a host transmission and has completed the request successfully.
«  NAK (hexadecimal 15)

Sent when a request is unsuccessful.

Communicates to the printer information downloaded from applications. Data is downloaded to flash memory to
query the state of the firmware, calculate the firmware CRC and other functions.

Switch to flash download mode

ASCII ESC[}
Hexadecimal 1B5B7D
Decimal 2791125

Puts the printer in flash download mode in preparation to receive commands controlling the downloading of objects
into flash memory. When this command is received, the printer leaves normal operation and can no longer print
transactions until the reboot the printer command (1D FF) is received or the printer is rebooted.

This command does not affect the current communication parameters. Once the printer is in flash download mode,
this command is no longer available.

Related information

See entering flash download mode elsewhere in this book to put the printer in flash download mode using the
configuration menu.

Return boot sector firmware part number

ASCII GS NULL
Hexadecimal 1D 00
Decimal 290

Returns ACK (Hex 06) + 12 bytes ASCII string describing the flash memory boot sector firmware part number.
Ex:189-1234567A

Exceptions

Available only in download mode.
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Return segment number status of flash memory

ASCII GS SOH
Hexadecimal 1D 01
Decimal 291

Returns the size of the flash used. There may be 16

(1 Meg) or 32 (2 Meg) sectors in flash memory. This command assures that the firmware to be downloaded is the
appropriate size for flash memory. The value returned is the maximum sector number that can be accepted by the
select sector to download (1D 02 nn) command.

Exceptions

Available only in download mode.

Select flash memory sector to download

ASCII GS STX nn

Hexadecimal 1D 02nn

Decimal 292nn

Value of n: The flash sector to which the next

download operation applies

Range of n: 0

Selects the flash sector (n) for which the next download operation applies. The values of the possible sector are
restricted, depending upon the flash part type. The printer transmits an ACK if the sector number is acceptable or an
NAK if the sector number is not acceptable. Sector numbers start at 0.

Exceptions

Available only in download mode.

Get firmware CRC
ASCII GS ACK
Hexadecimal 1D 06
Decimal 296

Causes the printer to calculate the CRC for the currently selected sector and transmits the result. This is performed
normally after downloading a sector to verify that the downloaded firmware is correct. The printer also calculates the
CRC for each sector during power up and halts the program if any sector is erroneous.

The printer transmits ACK if the calculated CRC is correct for the selected sector; NAK if the CRC is incorrect or if no
sector is selected.

Return microprocessor CRC

ASCII GS BEL
Hexadecimal 1D 07
Decimal 297

Returns the CRC calculated over the boot sector code space.

Formulas

ACK <low byte> <high byte>

Erase all flash contents except boot sector

ASCII GS SO
Hexadecimal 1D OE
Decimal 2914

Causes the entire flash memory to be erased.

The printer returns ACK if the command is successful; NAK if it is unsuccessful.
Exceptions

Available only in download mode.
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Return main program flash CRC

ASCII GSSI
Hexadecimal 1D OF
Decimal 2915

Returns the CRC calculated over the flash firmware
code space.

The format of the response is ACK <low byte> <high byte>.

Erase selected flash sector

AsCll GSDLEn

Hexadecimal 1D 10n

Decimal 2916n

Value and range of n: 0-7= 512k bytes flash
0-15= 1M bytes flash
0-31= 2M bytes flash

Erases the previously selected sector. The printer transmits ACK when the sector has been erased. If the previous sector
is not successfully erased, or if no sector was selected, the printer transmits NAK.

Exceptions

Available only in download mode.

Download to active flash sector

ASCII GSDClalLaHclLcHd]I... dn
Hexadecimal 1D 11alLaHcLcHdI...dn
Decimal 2917 alLaHcLcHd1...dn
Value of aL: low byte of the address

Value of aH:  high byte of the address
Value of cL: low byte of the count
Valueof cH:  high byte of the count
Value of d: data bytes, 0-255

Value of n (for number of data bytes) Range of address (aL aH) Range of count (cL cH)
((cH* 256) + cL) 0000-FFFF (hexadecimal) 0001-FFFF (hexadecimal)
Range: Addresses run from 0 to 64K.

Contains a start address (aH x 256 + alL) and count

(cH x 256 + cL) of binary bytes to load into the selected sector, followed by that many bytes. The start address
is relative to the start of the sector. Addresses run from

0 to 64K. The count must always be 256.

The printer may return one of several responses. ACK means that the data was written correctly and the host should
transmit the next block. NAK means that, for some reason, the data was not written correctly. This could mean that
communications failed or that the write to flash failed. The alternatives seem to be to retry the block or halt loading
and assume a hardware failure.

Related information

Available only in download mode.
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Reset firmware

ASCII GS (SPACE)
Hexadecimal 1DFF
Decimal 29 255

Ends the load process and reboots the printer. Before executing this command, the printer should have firmware
loaded and external switches set to the runtime settings. Application software for downloading should prompt the
user to set the external switches and confirm before sending this command. If the downloading was started from a
diagnostic, the reboot will cause the printer to re-enter download state unless the external switches are changed.

Ethernet setup commands

The following commands are designed to set the required printer internal parameters for Ethernet operation. The
commands can be used only in the Flash download (boot) mode. See Chapter 3 for default setup.

Restore default settings

ASCII US BS NUL
Hexadecimal 1F 08 00
Decimal 318 0

Restores the Ethernet settings to the preset values.

Default settings are:

IP address: 192.0.0.192 (in use after boot timeout of two minutes)
Net mask: 0.0.0.0 (default mask of selected IP is used)
Gateway: none

Raw TCPIP port 9001: active

Telnet Daemon: enabled

LP Daemon: disabled

Bootp: disabled

DHCP: enabled

Inactivity timeout: enabled

Keep alive pings: disabled

Setting IP address

ASCII US BS SOH n1 n2 n3 n4

Hexadecimal 1F 08 01 n7 n2 n3 n4

Decimal 318 1 n1 n2 n3 n4

Default: 192.0.0.192

Sets the IP address value specified by the values of n7 to n4.

Setting Net Mask

ASCII US BS STX n1 n2 n3 n4
Hexadecimal 1F 08 02 ni7 n2 n3 n4
Decimal 318 2 nln2n3n4
Default: 0.0.0.0

Sets the Net Mask value specified by the values n1 to n4.

Setting the Gateway

ASCII US BS ETX n1 n2n3 n4
Hexadecimal 1F 08 03 nl n2n3 n4
Decimal 31 8 3 nln2n3 n4
Default: none

Sets the printer to the gateway having the IP address value specified by the values n1 to n4. A gateway, even when the
printer is on another subnet, is not always needed.

The printer initiates no connection and obtains the gateway address from the host packets.
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Setting raw TCPIP port 9001

ASCII US BS EQOT n1 n2 n3 n4
Hexadecimal 1F 08 04 n7 n2 n3 n4
Decimal 318 4 nln2n3 n4
n1=0: disabled
nl=1: enabled
Default: enabled

Sets the port where the printer will look for raw tcpip communications.

LP Daemon

ASCII US BS ENQ n1
Hexadecimal 1F 08 05 ni
Decimal 31 8 5 ni
n1=0: disabled
nl=1: enabled
Default: disabled

Enables or disables the printer LP Daemon. The LP listens on port 515.

Telnet Daemon

ASCII US BS ACK nT
Hexadecimal 1F 08 06 nI7
Decimal 31 8 6 ni
n1=0: disabled
nl=1: enabled
Default: enabled

Enables or disables the printer Telnet server. The Telnet server listens on port 23.

BootP

ASCII US BS BELL n7
Hexadecimal 1F 08 07 ni
Decimal 31 8 7 ni
n1=0: disabled

nl=1: enabled
Default: disabled

Enables or disables the use of BootP at power-up to obtain an IP address. BootP is a subset of DHCP.

DHCP (auto-configuration)

ASCII US BS BS nT
Hexadecimal 1F 08 08 n7
Decimal 31 8 8 ni
n1=0: disabled
n1=1: enabled
Default: enabled

Enables or disables the use of DHCP at power-up to obtain an IP address. If no address is found within two minutes,
DHCP obtains the default IP address.
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Inactivity timeout

ASCII
Hexadecimal
Decimal

n1=0:
nl=1:

Default:

US BS HT n1
1F 08 09 ni
31 8 9 ni
disabled
enabled
enabled

Enables or disables resetting of open TCP ports after five (5) minutes inactivity.

Keep-alive pings

ASCII
Hexadecimal
Decimal

n1=0:
nl=1:

Default:

US BS LF nT
1F 08 OA ni
31 8 10 nt

disabled
enabled

enabled
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Imaging Commands

In these descriptions, the commands and parameters are given in hexadecimal unless otherwise noted.

Calibrate Scanner

Hexadecimal: ID BO

Parameters: None

Return: 1D49B0 smnpLpHrLrH

Value Definition
1D Command return indicator
49 Image Scanner
BO Imaging function = calibrate
s Standard imaging status
Decimal Meaning
0 OK
1 Jam detected
2 Wait for scan document cancelled
3 Imager cover open
7 Unrecoverable hardware error
8 No stored document
9 Bottom side only
10 Top side only
11 Internal interface timeout error
12 Internal interface other error
16 No bottom image
17 No top image
18 Unsupported format
19 Tag block full
m Active Scanning command entry points: 0 = no outstanding scan; 1 = slip entry; 2=top entry; 3 =
waiting at both
n Sensors currently covered / closed: none = all bits off; bit0 = imager rear detect; bit1 = imager front
detect; bit 2 = imager cover; bit 3 = cassette cover; bit5= upper slip detect; bit6= lower slip detect
pLpH The File Index to be used by the next scan
rLrH Remaining space count of typical document scans to fit in image buffer free space

Description: This adjustment will be done originally at kit or factory install and should be done any time after cleaning
both the top and bottom scan windows. Using the top entry point, a bright white document (new office paper, not
recycled) is inserted, allowing the scanner to set the LED illumination current and individual range compensation

for each pixel. These values will be used to get full-range readings on subsequent scans. A standard imager status
structure is returned, with the Status byte indicating if all the imager hardware is OK or if the test document has

jammed.
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Configure/Change Image Transmission Port
Hexadecimal: 1DB1 mn

Parameters: m = 0 (default) after scanning, status + image file goes to the port issuing the scan or transmit function; =
1 all image transmissions go only to a 2nd channel Ethernet port. N = 0 indicate that this configuration is temporary (till
powered off, default, or n = 7 selection is also retained in non-volatile memory.

Return: None

Description: This command specifies whether or not all image transmissions should only use a 2nd high-speed
imaging channel. The physical port for this channel must be the Ethernet port. Irrespective of which of the two
command streams issued an image transmission action, when M = 1 the #2 port will be used to transfer all image
files. The N parameter indicates whether the choice is to be treated as a permanent setting at power-on time, or just a
resetting of whatever the permanent setting was.

When MICR is configured to uses the top path head, a legacy MICR read command will not result in an image capture.
But an image scan using the slip entry point will implicitly read MICR which will be placed in the imager buffer and will
be available in the TIFF header of the next image transmission.

Set Top Entry Startup Delay

Hexadecimal: 1DB2n

Parameters: n is interpreted the same as in the second parameter in the set slip waiting time command (1B 66 m n),
i.e. the delay between front image sensor detect and motor start for movement along the path expressed in tenths
of a second, with 9 (default) indicating 900 ms; maximum value is 50 (5 seconds) waiting. There is similar to the clamp
action in the slip, except that document movement starts immediately after this delay. This command is ignored if the
value of n is greater than 50.

Return: None

Description: This command sets the delay between detecting the presence of a document at the front sensor and
starting the path rollers to scan the document. Note: If a document is being sent from the slip station to the imager
(back sensor), that timing delay is automatically determined.

Set Image Format Properties

Hexadecimal: 1DB3mpr

Parameters: m specifies if the image captured should be rotated 90 degrees to have the width size be the largest value
(0 = no change from previous setting; 1= no, default, 2 = yes). The rotation direction is such that documents inserted
(at either opening) face up with the bottom edge on the right will be right side up. p specifies the image transmit
format selection (default value = 7) as follows:

Value Definition

0 No change from previous setting

1 LZW (lossless, also used in GIF) compressed grayscale (in TIFF Wrapper)

2 CCITT T.6 compression (G4 binary) (in TIFF Wrapper)

3 Reserved for JPEG (lossy) (in TIFF Wrapper) (Future)

4 Binarized, no compression (in TIFF Wrapper)

6 16 level (4 bit) packed bytes format (1/2 size of raw, ignores R parameter drop bits) (in TIFF Wrapper)
7 No compression, raw (256 level) grayscale (in TIFF Wrapper), default
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r specifies the number of saved gray levels = scale resolution (default value = 0) as follows:

Value Definition

No change from previous setting

Minimal noise cleaning preserving 128 gray levels

Low Standard noise cleaning preserving 64 gray levels

Maximum noise cleaning preserving 16 gray levels

0
1
2
3 High Standard noise cleaning preserving 32 gray levels
4
5

No noise cleaning and full 256 gray level as captured is preserved, default

Return: None

Description: The parameters set the image’s internal orientation and number of scanned gray levels. The internal
format of the image is always 256 level gray scale, one byte per pixel; when sending to the host a reformatting (if not
raw) is then done when needed. Normally 16 — 32 gray levels are suggested for viewing on displays, thus allowing
more effective LZW compression while preserving distinguishable artifacts of a gray scale image. ATIFF structure is
used to return all formats. This structure holds height & width and other document identifying tags as well as images
of both sides.

The newest configured values are retained in non-volatile memory, persisting across power cycles.

Configure Binarization Methods and Attributes
Hexadecimal: 1D C5nLnHmd1-dn-1

Parameters: n is the number of bytes that follow. n values of 1 indicate a choice of threshold method only without
changing methods properties. m selects the threshold method and optional attributes that the application may
choose to set: m= 0 reserved for future; a dynamic function threshold method based on experience lookup tables;

m =1 (default) selects the US banking average area threshold method, m = 2 selects fixed value thresholding, m >2
reserved for future other method(s) that may be standardized by the industry. Any dx value = 0 sets the attribute at its
default value. Any dx value not sent will remain unchanged.

Method M |di d2 d3
Dynamic (Future) | 0 Black bias cross point, 5 NA NA
<=d1<=95; default =50
Averaging 1 % difference from average, | Reflectance below which pix is | Reflectance equal or above
5<=%<=95; default = 20% | always black; default = 51 which pix is always white;
default =178
Fixed Threshold 2 The reflectance value to NA NA
be used, 1 <=d1 <= 254,
default = 96.

For m =0, the bias cross point selects where favoring black pixels changes over to favoring white pixel.

The averaging method uses 20% as the default difference for a pixel to be judged different than an 1/8” square
background average. Absolute values are also used to decide on a pixel’s color (either black or white).

The fixed threshold method uses a simple comparison test against the value.
Return: None

Description: This allows for selection of threshold method and tweaking of any threshold method variables. These are
used when TIFF G4 binary format for the transferred image is selected.

The newest configured values are retained in non-volatile memory (persist across power cycles).
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Define/Update Application Tag Values
Hexadecimal: 1D B4 nLnHt0...tm

Parameters: n is the total byte count size of user TagData structures, each structure is similarly defined in the TIFF
specification: 2 byte tag value, followed by a 2 byte type value, followed by a 2 byte count of byte length (note: this
differs from TIFF directory entry), followed by the object. If the object is a string type, this would be the string itself;
max length of each string is 127.

t0...tm are the tag structures. If the byte length is 0 then that non-reserved (Application) tag is eliminated from being
set on future scanned images.

nis limited to 256 maximum parameter data length size, so if the total tag structures to be set exceed that, then they
should be divided and sent as multiple commands; n = 0 is used to erase all application set Tags.

Return: None

Description: The application set image tag values are saved for use with any future documents scanned, which will
also be identified by an automatically generated numerical File Index tag. If any non-automatically generated tags are
application set, they will be copied into the TIFF header along with the automatically generated ones. All tags will be
returned in the TIFF structure whenever one or both bottom and top scanner images are transmitted. While only the
tags identified as “reserved” will be set by firmware, it is suggested that the application use tag numbers as specified in
the TIFF standard which provides for privately defined usage of tags above 32,768.

Tags noted as “application initialized” can be sent and will be updated by the firmware, for example date-time.

Using the following suggested pertinent “application” tag numbers insures there will be no misuse of TIFF predefined
numbers. Do not use any of the reserved, FW generated numbers - that data will be automatically overwritten at each
scan by the firmware. Values are in decimal corresponding to those in the TIFF specification:

Decimal Value | Definition

254 Reserved for FW auto generated int: Subfile Type =0 one side, =2 both

256 Reserved for FW auto generated int: Image Width

257 Reserved for FW auto generated int: Image Length

258 Reserved for FW auto generated int: Bits Per Sample (either 1, 4, or 8)

259 Reserved for FW auto generated int: Image compression format

262 Reserved for FW auto generated int: Photometric Interpretation, 0=White is zero when format =
T6.G4 binary, else 1=Black is Zero

269 Application supplied string: Document Name (= UPOS “FilelD")

270 Application supplied string: Image Description (= UPOS “UserTag”)

271 Application supplied string: printer Make description

272 Application supplied string: printer Model description

273 Reserved for FW auto generated int: Strip Offsets

278 Reserved for FW auto generated int: Rows Per Strip

279 Reserved for FW auto generated int: Strip Byte Counts

282 Reserved for FW auto generated rational: X Resolution (given as 200/ 1)

283 Reserved for FW auto generated rational: Y Resolution (given as 200/ 1)

285 Application supplied Page Name (repeated if have both top and bottom images; suggest use as
Transaction ID)

293 Reserved for FW auto generated int: T6 Options (=0)

296 Reserved for FW auto generated int: = 2 (pixels expressed per inch)

297 Reserved for FW Page Number & Number of Pages p1= bottom scanner, p2= top scanner; these
are saved as type = two short integers
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Decimal Value | Definition

305 Application supplied string: Software = version description

306 FW supplied Date & 24 Hour Time of scan: 20 char YYYY:MM:DD:HH:MM:SS; must be application
initialized to start FW time stamping

33432 Application supplied string: Copyright

65000 Reserved for FW auto generated int FileIndex value

65001 Reserved for FW auto saved int of set transmission format parameter (m p r) values

65002 Reserved for FW auto saved raw MICR read string, if MICR present

65003 Reserved for FW auto saved int of entry point: 1 = slip, 2 = front

65004 Reserved for future FW auto saved reporting

65005 Reserved for FW auto save of parsed MICR string (if parsing has been defined)

65007-534 Any other Application set descriptions, usually strings, but any TIFF type

A few tag values that are useful to TIFF readers always have the default values and thus are not repeated in the
returned structure. These are 266, Fill Order = 1; 274, Orientation = 1 (top left is 0,0); and 277, Samples Per Pixel = 1.

Attach Scan Application Tags
Hexadecimal: 1D B6

Parameters: None

Return: 1D 49B6 m. Mis 0 if OK, 1 if the scanned image already has application set tags or there is no last scanned

image.

Description: Attach the current set of application defined tags to the last scanned image. This can be done only once
to each image and allows the application to define tags up to image file transmission time. Note that this action takes
place automatically in the case of the scan command with its parameter set for immediate transmission.

Return Imager Status
Hexadecimal: 1D B7

Parameters: None

Return: 1D49B7smnpLpHrLrH

Value Definition

1D Command return indicator
49 Image Scanner

B7 Imaging function = status

S

Standard imaging status

Decimal Meaning

OK

Jam detected

Wait for scan document cancelled

Imager cover open

Unrecoverable hardware error

No stored document

W 0 |IN|W|IN]|—|O

Bottom side only
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Value Definition
Decimal Meaning
10 Top side only
1 Internal interface timeout error
12 Internal interface other error
16 No bottom image
17 No top image
18 Unsupported format
19 Tag block full
m Active Scanning command entry points: 0=no outstanding scan; 1=slip entry; 2=top entry;
3=waiting at both
n Sensors currently covered / closed: none = all bits off; bit0 = imager rear detect; bit1 = imager front
detect; bit 2 = imager cover; bit 3 = cassette cover; bit5= upper slip detect; bit6= lower slip detect
pLpH The File Index to be used by the next scan
rLrH Remaining space count of typical document scans to fit in image buffer free space

Description: This returns the state of the imaging unit. The return byte definitions given above are used in several
other command returns as well.

Real-Time Imager Status
Hexadecimal: 10 04 07

Parameters: None

Return: 1 byte to be interpreted as follows:

Bit Meaning
0 Fixed to 0
1 Fixed to 1
3,2 00 not waiting for document to scan
01 waiting for document slip entry point
10 waiting for document at front entry point
11 waiting for document at either entry point
4 Fixed to 1
5 1 =rear image sensor covered
6 1 =front image sensor covered
7 Fixed to 0

Description: This immediately returns one byte of imager status.
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Real-Time Error Status
Hexadecimal: 10 04 03

Parameters: None

Return: 1 byte to be interpreted as follows:

Bit Meaning
Fixed to 0
Fixed to 1

1=jamin path

1 = knife error
Fixed to 1

1 = unrecoverable error

1 =a/d out of range error
Fixed to 0

Njojln|h|lw|INM]|—=]|O

Description: This immediately returns one byte of imager status.

Real-Time Cancel Image Transmission
Hexadecimal: 10 05 06

Parameters: None
Return: None

Description: Use this command if a catastrophic error has occurred and prevents the image processor from
completing a formatting and transmission operation. Issuing this command cancels any buffered or in-process image
transmission command.

Wait for Scan & Optionally Transmit
Hexadecimal: 1IDB8 mpr

Parameters: m = 0 specifies scan only, m = 1 specifies scan and transmit using the configured image format properties
and TIFF tags at the time of the scan ending. When m=0 the application is responsible to send the 1D B6 command

to attach all tags before performing the next scan or transmitting the image. For m=1 the 1D B6 command is handled
internally. p = 1 wait for a document at the back sip entry, p = 2 wait for a document at the top front entry, p = 3 wait
for a document at either entry point. A special top entry option p = 6 is used to scan Cards and Other thick media. r
specifies document sides to transmit, 0= both, 1= bottom, 2= top.

Return: After a scan this command returns to the command port and if applicable to the configured imager port an
imager status, followed by a 4 byte file length nL nML nMH, nH (little endian sequence = low to high byte), indicating
the size of the optional TIFF that follows: 0 = no image appended.

Note that FileIndex p is the value that will be used for the next bottom scanner image, so it should be decremented by
2 if the scan status S< 7 to retrieve document images that were captured.

1D 49 B8 s mn pL pH rL rH reports the scanner state after scanning if the image is not attached.
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Value Definition
1D Command return indicator
49 Image Scanner
B8 Imaging function = wait for scan
s Standard imaging status
Decimal Meaning
0 OK
1 Jam detected
2 Wait for scan document cancelled
3 Imager cover open
7 Unrecoverable hardware error
8 No stored document
9 Bottom side only
10 Top side only
11 Internal interface timeout error
12 Internal interface other error
16 No bottom image
17 No top image
18 Unsupported format
19 Tag block full
m Scanning command entry point used: 0 = no outstanding scan, 1 = slip entry, 2 = top entry
n Sensors currently covered: none = 0 value

Bit 0 =1: rear image sensor covered

Bit 1 =1: front image sensor covered

Bit 2 =1:image cover open

Bit 3=1: casette cover open

Bit 5=1: upper slip sensor covered

Bit 6=1: lower slip sensor covered

pLpH The File Index to be used by the next scan
rLrH Remaining space count of typical document scans to fit in image buffer free space
4 bytes 0

The port that is receiving the image will get the equivalent status with the image attached:

Value Definition

As above 1D49B8smnpLpHrLrH

4 bytes TIFF length if attached

TIFF TIFF containing tags and images if attached

If the image file return port is RS232, then the header and attached image file are transmitted under the settings of the
Configure RS232 File Transmit parameters.
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Description: If a document is present in the imager that has already been imaged, it is ejected out the imager back.
When a document is presented at the appropriate entry point, scan and save the front and back image into the image
buffer. Assign the next free FileIndex numbers so that both sides can be identified for subsequent image retrieval.
This command waits for a document to be placed at an image source insertion position. A front entry will leave the
document in a position ready for ejection; a back slip entry will be left ready for ejection or backup to a slip print
position. Entry from the slip position will wait and clamp an inserted document (if not already clamped) and scan and
also MICR read the document.

After scanning, possibly reorient then process into the current format and save all firmware set tags. If transmitting
then also save the current application set identifying properties (tags) to the document TIFF image structure. Transmit
status to the command issuing port, with the TIFF file optionally appended as specified by m. If transmission has been
configured to use the 2nd port, then both status and the TIFF file will be sent to that port.

If a document is not already present at the designated imager insertion point, the capture operation will wait for
the configured slip waiting time (only real-time commands are accepted while waiting; use the standard Cancel Slip
Wait command 10 05 03 to cancel this wait). If a document is successfully captured, its storage updates the on-going
average size for the capture modes used. This average is then used to determine the amount of free image storage.

Transmit Image
Hexadecimal: 1D B9 st mnL nH pL pH

Parameters: s specifies the sides to transmit: 0 = both (default), 1 = bottom only, 2 =top only. t =0 do not mark the
buffer image space free upon successful transmission, default; t = 1 mark the buffer space free upon successful image
transmission.

Transmission creates the image format specified by m as follows:

Value Definition

Reserved, value is treated as no change from previous format

LZW (lossless, also used in GIF) compressed grayscale TIFF
CCITTT.6 compression (binary) TIFF
Reserved for JPEG (lossy)

Binarized, No Compression (in TIFF Wrapper)

16 level (4 bit) TIFF packed bytes format (1/2 size of raw, ignores R parameter drop bits)

N|Oo|dh|w|IN|=|O

No compression, raw (256 level) grayscale in TIFF format, default

n is the FileIndex of the image to be returned (if only one of the two images is desired, it corrects the supplied file index
+- 1). n = 0 transmits the latest scan.

pis a 2-byte length of the blocking factor to use if transmitting on an RS232 port, and is ignored if imaging is
configured (default) to use the high speed port. On RS232 the printer sends P bytes and waits for either an ACK byte =
transmit next, a NAK byte = retransmit previous, CAN terminates transmission. p = 0 says use the default size of 1024
bytes, = FFFF use no blocking (i.e. transmit the M designated images in the configured formats). If blocking, the last
block is transmitted at its actual remnant size.
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Return: This uses the message structure/protocol transmission format that matches Scan & Transmit except for the

command ID code:

Value

Definition

1D

Command return indicator

49

Image Scanner

B9

Imaging function = transmit

S

Standard imaging status

Decimal Meaning

OK

Jam detected

Wait for scan document cancelled

Unrecoverable hardware error

0
1
2
3 Imager cover open
7
8

No stored document

9 Bottom side only

10 Top side only

11 Internal interface timeout error

12 Internal interface other error

16 No bottom image

17 No top image

18 Unsupported format

19 Tag block full

Scanning command entry point used: 0 = no outstanding scan, 1 =slip entry, 2 =
top entry

Sensors currently covered: none = 0 value

Bit 0 =1:rear image sensor covered

Bit 1 =1: front image sensor covered

Bit 2 =1:image cover open

Bit 3=1: casette cover open

Bit 5=1: upper slip sensor covered

Bit 6=1: lower slip sensor covered

pLpH

The File Index to be used by the next scan

rLrH

Remaining space count of typical document scans to fit in image buffer free space

4 bytes

Scanned image TIFF structure length

TIFF

Structure containing the tags and images

Description: This sends back the images at index n in a TIFF structure using the currently configured image format.

Transmission of the image follows the command return header. If only a top (or bottom) scan image is requested then
its TIFF tags will contain the same application set tags as for the other side image, with the only difference being the
297 tag indicating side and tag 65000 will have its true File Index value.

The TIFF structure always returns all automatic Tags, and should usually include a UserTag and FilelD that the host may
have defined and later set to be associated with the image. If n is 0 (current image) and no Attach Scan Identifying Tags
command was given after the scan, then the image file will be formed as if the attachment command had been given

with 0 application set tags.
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If the image file return port is RS232, then the header and attached image file are transmitted under the settings of the

Configure RS232 File Transmit parameters.

XON-XOFF will not work for transmission of image.

Eject from Scanner
Hexadecimal: 1D BA p

Parameters: p specifies the action: 0 = eject from entry point, 1 = eject front, 2 = eject straight back, 3 = move down

into slip print position

Return: Status is returned as follows using the standard status return:

Value Definition
1D Command return indicator
49 Image Scanner
BA Imaging function = eject
s Standard imaging status as described above in section 8.2.1
s Standard imaging status
Decimal Meaning
0 OK
1 Jam detected
2 Wait for scan document cancelled
3 Imager cover open
7 Unrecoverable hardware error
8 No stored document
9 Bottom side only
10 Top side only
11 Internal interface timeout error
12 Internal interface other error
16 No bottom image
17 No top image
18 Unsupported format
19 Tag block full
m m as in the Image Status Command return
n n as in the Image Status Command return
pL pH p as in the Image Status Command return
rLrH ras in the Image Status Command return

Description: This command ejects the document or moves it into the slip printer for further processing. A request for

moving a top inserted document down into slip print position will instead eject it out the back.
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Free Image
Hexadecimal: 1D BB nL nH

Parameters: nL nH is the FileIndex of the image buffer space to be released.

Return: 1D 49 BB s nL nH, where nL nH is the count of typical images that can be stored in free space in circular buffer
order. S = 0 means buffer space was marked free, S = 1 no buffered image at the specified index.

Description: This frees the space used by the image with FilelIndex n for subsequent use in future image acquisition.
The image at FileIndex n will no longer be available for attribute listing or transmitting. The host should free images
that will never be retrieved; images that have been transmitted successfully will be automatically freed when their
space is needed for a new image.

Free Imager Buffering
Hexadecimal: 1DBCm

Parameters: m = 0 free all buffered images and all application set scan identifying properties (TIFF tags), m = 1: only
free buffered images, m =2 only free application set TIFF tags.

Return: This command returns 1D 49 BC s nL nH, where nL nH is the maximum count of typical images that can be
stored in free space in circular buffer order. S is a status byte, and it always returns as 0.

Description: This frees all the space used for image buffering and/or application set pending tags. A status is returned
giving the image buffer size in number of typical documents that can fit.

Get Buffered Image List
Hexadecimal: 1D BD

Parameters: none
Return: 1D49BD nlL nH [FI-1FI-2...)]

nL nH gives the size of the list in bytes, which is 3X the number of FileIndex’s currently stored. Each Index report FI-X is
3 bytes: s status = 0 image not transmitted, s = 1 transmitted, and a 2 byte index in nL nH form. For example if there
were two scanned documents in the list, the return would be: 1D 49BD 6 0s7 nL1nH1s2nL2 nH2. If there are no
FileIndexes stored then n =0 is returned without any Filelndex values.

Description: Content of the buffer is described by a FileIndex list for all transmittable images using the structure
above.

Get Buffered Image Attributes
Hexadecimal: 1D BE nL nH

Parameters: nL nH is the File Index of the image for which to return all its TIFF attributes.

Return: 71D 49 BE s (1 byte status), nL nH (index #). This is followed by mL mH, a 2 byte count of return length in bytes
and then all the TIFF tags are returned in the same structure used to set the tags via command Set Scan Identifying
Properties.

The values of s are: 0 = OK, 1= not in buffer; this will also set the count of tags to 0.

Description: The attributes (Tiff tags) that were present at the time of scan for the given file index are returned, in the
same format as used in the Set Scan Identifying Properties command.
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Configure Scan Options
Hexadecimal: 1D C6 mn

Parameters:

m [ n | Description

0 - | Configure Imager default settings. Parameter n is ignored.
1 0 | Disable auto eject on top scan jam (default).
1 1 | Enable auto eject on top scan jam.

2 n | Set maximum tag storage memory to n Kbytes. Default 4K. Range 2K to 64K. Out of range
parameter defaults to 4K.

Return: None

Description: Configures scan options. Parameter m>2 reserved for future options This setting is retained across
power cycles.

Configure Max Scan Width & Height
Hexadecimal: 1D C7 wL wH lenL lenH

Parameters: wL wH is the maximum width of a scan in pixels (<= physical maximum 832); lenL lenH is the maximum
length in pixels (<= 2284 ~ 11.25"). The width should be values evenly divisible by 4 value will be truncated by zeroing
out the lowest-most 2 bits.

Return: None

Description: This sets the maximum values for all scanned documents to within 2 mm (4 pixels). As the imager must
be prepared for a maximum size, this allows the firmware to use optimum buffers and thus provide for retaining more
image slots in a circular buffer arrangement.

This setting is retained across power cycles.

Transmit Printer Type (Extended Existing Command)
Hexadecimal: 1D 49 02

Parameters: None

Return: M asingle byte, as specified in existing commands, with its undefined bit #5 now used to indicate imager
installed. 0= not present (existing definition), 1=imager present (new)

Description: This is an additional definition that uses a previously undefined bit to tell applications whether or not an
imager is present.
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Chapter 6: DH emulation for B780

List of DH 4700 Emulation Commands

This table lists the commands in numerical order according to their hexadecimal codes. The page number indicates
where a complete description of the command can be found. Some commands listed are not implemented (they are
identified as not implemented). If received, they are ignored and not sent to the print buffer as data.

Hexadecimal Code Command Name Page
03 End of Text 137
0503 Status: 3 Bit 145
0A Line Feed 137
0B Vertical Tab 137
0C Eject Slip

oD Carriage Return 137
OE Double-Wide Font 140
OF Double-Wide Off 140
19 Setup Parameters 137
1B 00 Reset Printer 138
1B 05 Status: 6 Bit 145
1B 07 Cash Drawer 1 138
1B 08 Cash Drawer 2 138
1B 0C Document Clamp Open 138
1B 13 Self Test 138
1B17 Document Validation 138
1B 1A, 1B 5A Receipt/Journal Print 138
1B1C Document Clamp Close 139
1B 1D Graphics: 5 Dot 144
1B 21 Character Set 141
1B 41 Form Eject 139
1B4275 Download (Not Implemented) 139
1B 43 Underline Print 143
1B 44 Underline Off 143
1B 45 Double-High Off 143
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List of DH emulation Commands continued:

Hexadecimal Code = Command Name Page
1B 46 Form In (Not Implemented) 139
1B 47 Select (Not Implemented) 139
1B 48 Double-High Font 143
1B 49 Either Form-In Sensor (Not Implemented) 139
1B 4A Both Form-In Sensors (Not Implemented) 139
1B 4B Busy Until Buffer Empty 139
1B 4C Clamp Delay 139
1B 50 Pitch Selection 143
1B 52 Upside-Down Off 143
1B 53 Print Speed (Not Implemented) 140
1B 55 Upside-Down Print 143
1B 56 Status-Firmware 145
1B 57 Buffered Validate 140
1B 60 Buffer Clear 140
1B7C Wait for Slip
1B7Dn Rotate Font 90 degrees
1B 7E Cancel Slip Waiting
1E Graphics 144
1TFcnnn1F Repeat Character 140
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List of DH 4700 Command Descriptions

The command descriptions in this section are grouped in the following categories:

Printer Function Commands

Print Characteristics Commands

Graphics Commands

Printer Status Commands
Within each group the commands are listed in numerical order according to their hexadecimal codes. Each command
is described and the hexadecimal, decimal, and ASCII codes are listed.

Printer Function Commands
These commands control the following basic printer functions:
Printing
Feeding paper
Moving the printhead
Resetting the printer
The commands are listed numerically by hexadecimal code.

End of Text
Informs printer to send an acknowledge (Hexadecimal 06, Decimal 6, ASCII ACK) to the host computer after all
characters have been printed and all commands performed.

Hexadecimal Decimal ASCII
03 3 ETX

Line Feed
Prints the data in the buffer and feeds the paper one line. The height of the line is determined by the internal DIP
switch settings or by the Set Up Parameters command (19 n).

Hexadecimal Decimal ASCIl

0A 10 LF

Vertical Tab
Prints any data in the buffer and then advances the paper .02083 inches (0.523mm).

Hexadecimal Decimal ASCII
0B 11 VT

Carriage Return

Prints the data in the buffer and advances the paper if Auto Line Feed is enabled either by the internal DIP switch

settings or by the Set Up Parameters command (19 n). See “Chapter 3: Diagnostics and Print Test” for more information.
Hexadecimal Decimal ASCII

0D 13 CR

Setup Parameters
Sets temporary values for default printer parameters. N is the sum of the values for each parameter.

Hexadecimal Decimal ASCll

19n 25n EMn
Value of n

Hexadecimal Decimal  ASClI Parameter Setting
00 01 NUL Auto Line Feed ON
01 SOH OFF
00 02 NUL Characters per Line 40
02 STX ALT
00 0 NUL Journal Lines/Inch 8.0
04 4 EOT 6.9
08 8 BS 6.0
0C 12 FF 53
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00 0 NUL Validation Lines/Inch 8.0
10 16 DLE 6.9
20 32 SPACE 6.0
30 48 0 5.3
00 0 NUL Print Self Test NO
40 64 @ (After setting temporary parameters) YES

ALT selects the previous pitch selection.

Reset Printer
Resets and initializes the printer. This command is processed immediately. All data in the buffer is lost. The printer reinitializes
with the default DIP switch settings.

Hexadecimal Decimal ASCII
1B 00 270 ESC NUL

Cash Drawer 1
Opens the cash drawer. If a Y-cable is used to split the cash drawer connector so two cash drawers can be connected to
the printer, the cash drawer connected to the first connector (labeled 1 or A) will be opened.

Hexadecimal Decimal ASCIl
1B 07 277 ESC BEL

Cash Drawer 2
Opens the second cash drawer. If a Y-cable is used to split the cash drawer connector so two cash drawers can be
connected to the printer, the cash drawer connected to the second connector (labeled 2 or B) will be opened.

Hexadecimal Decimal ASCII
1B 08 278 ESC BS

Document Clamp Open
Opens the platen. Any forms still in the printer may fall back into the validation station when the platen is opened. This
command enables the Receipt/Journal paper feed and disables the Slip/Validation paper feed.

Hexadecimal Decimal ASCII
1B 0C 2712 ESCFF

Self Test
Clears all data in the print buffer and prints the current configuration parameters. This functions the same as the
general print test

Hexadecimal Decimal ASCII
1B 13 27 19 ESCDC3

Document Validation
Opens the platen. Once a form is detected, the platen will automatically close. This command enables the Slip/
Validation paper feed and disables the Receipt/Journal paper feed.

Hexadecimal Decimal ASCIl
1B 17 2723 ESCETB

Receipt/Journal Print
Closes the platen. The 1B 5A version of the command closes the platen when no form has been detected. This
command enables the Receipt/Journal paper feed and disables the Slip/Validation feed.

Hexadecimal Decimal ASCII
1B 1A 27 90 ESC SUB
1B 5A 27 26 ESCZ

Note: The ASCII SUB character cannot be sent by some PC applications. In that case, use the following version of the
Receipt/Journal Print command.
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Document Clamp Close

Closes the platen when the form has been detected and the time for the clamp delay is up. This command enables the

Slip/Validation paper feed and disables the Receipt/Journal paper feed.

Hexadecimal Decimal ASCIl
1B 1C 27 28 ESCFS

Form Eject

Ejects the form from the validation station after it has been printed.

Hexadecimal Decimal ASCIl
1B 41 27 65 ESCA

Download
This command is not supported and is ignored if received.

Hexadecimal Decimal ASCII
1B4275 2766117 ESCBu

FormIn
This command is not supported and is ignored if received.

Hexadecimal Decimal ASCl
1B 46 2770 ESCF

Select
This command is not supported and is ignored if received.

Hexadecimal Decimal ASCIl
1B 47 27 71 ESCG

Either Form-In Sensor
This command is not supported and is ignored if received.

Hexadecimal Decimal ASCII
1B 49 2773 ESCI

Both Form-In Sensors
This command is not supported and is ignored if received.

Hexadecimal Decimal ASCIl
1B 4A 2774 ESC)

Busy Until Buffer Empty

Changes the state of the RTS (Request to Send) line until the buffer is empty. This command is processed immediately.

Hexadecimal Decimal ASCII
1B 4B 2775 ESCK

Clamp Delay

Sets the time that the printer waits from when it detects an inserted form to when it clamps the platen closed. This

allows time for the form to be lined up correctly and held still.

Hexadecimal Decimal ASCII Value of n

1B4Cn 2776n  ESCLn Seetable

Value of n

Hexadecimal Decimal ASCII Time of Clamp Delay
00 0 NUL No delay

01 1 SOH 0.250 seconds

02 2 STX 0.500 seconds (default)
03 3 ETX 1.00 seconds
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Print Speed
This command is not supported and is ignored if received.
Hexadecimal Decimal ASCII
1B 53 2783 ESCS
Buffered Validate
Opens the platen to allow a form to be inserted. Any data that is received after this command will not be printed until
the form is detected. This command enables the Slip/Validation paper feed and disables the Receipt/Journal paper
feed.
Hexadecimal Decimal ASCII
1B 57 27 87 ESCW
Buffer Clear

Clears all print characters and control codes from the buffer. All current settings are maintained. This command does
not return the printer to its default condition. The command is processed immediately.

Hexadecimal Decimal ASCII
1B 60 27 96 ESC’

Repeat Character
Repeats any printable characters or control codes up to 255 times. This command is best used to send several Line
Feed commands (0A), or to print a single character a certain number of times.

Hexadecimal Decimal ASCII Value of ¢ Value of n
1TFcnnniF 31cnnn31 UScnnnUS Control Code 30-39 Hexadecimal
or Character 48-57 Decimal
0-9 (ASCIl)

To send 101 Line Feed commands, send the following string:
1FOA3130311F
where 1F starts the command, OA indicates the Line Feed command, 31 (Hex) equals ASCII 1, 30 (Hex) equals ASCII

0, 31 (Hex) equals ASCII 1 (thus 101 indicates the number of times to repeat the Line Feed command), 1F stops the
command.

Print Characteristics Commands
These commands affect the appearance of printed information. They control the following:

Character set selection
Character formatting
Print orientation
The commands are listed numerically by hexadecimal code.

Double-Wide Font

Starts double-wide printing. The pitch of the double-wide font is half of the currently selected font. If the currently
selected font is 40 characters per line (13.9 pitch), the double-wide characters will print at 20 characters per line (6.9)
lines per inch.

This command may be used with the Double-High command 1B 48.
Hexadecimal  Decimal ASCII

OE 14 SO

Double-Wide Off
Turns off double-wide printing.

Hexadecimal Decimal ASCII
OF 15 Sl
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Selects the character set. The default character set is defined by the internal DIP switch.

Character Set
Hexadecimal Decimal Value of n
1B21n 2733n See table
Value of n
Hexadecimal Decimal ASCll
41 65 A
42 66 B
43 67 C
44 68 D
49 73 |
4B 75 K
4C 76

A776-PG00001 11/06

Character Set

PC US (Code Page 437)
United Kingdom English
German

French

Italian

Spanish

Hebrew
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If a character set other than PC US (Code Page 437) is selected, the unique characters will be substituted with
characters in the PC US set. See the following tables for the substitutions.

Character Set Decimal 35 64 91 922 93 94 96 123 124 125 125
Hexadecimal 23 40 5B 5C 5D 56 60 7B 7C 7D 7E
PC US (Code Page 437) #t @ [ \ ] ~ { | } ~
United Kingdom English £ @ [ \ ] ~ { | } ~
German # 8§ O 0 = a o6 u B
French £ a ° ¢ § =~ e u é @
Italian £ § ° ¢ €& ™~ U a o & i
Spanish 'y N A, G 4 é i 6
International Character Code Table
Hexadecimal Decimal Character
60 96 N
61 97 u}
62 98 ]
63 99 7
64 100 i
65 101 1
66 102 !
67 103 r
68 104 o)
69 105 2
6A 106 "
6B 107 2
6C 108 5
6D 109 a)
6E 10 )
6F M 1
70 12 ]
71 13 a)
72 114 v
73 15 9
74 116 g
75 17 y
76 18 8
77 19 P
78 120 T
79 121 ]
7A 122 n
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Underline Print
Activates the 9th wire on all character cells to underline all printable characters, including a space (blank) character.

Hexadecimal Decimal ASCIl

1B 43 27 67 ESCC

Underline Off
Turns off underline printing.

Hexadecimal = Decimal ASCII
1B 44 27 68 ESCD

Double-High Off
Turns off double-high printing.

Hexadecimal = Decimal ASCII
1B 45 27 69 ESCE

Double-High Font

Starts double-high printing. This command requires the printhead to make two passes to print one double-high line.
The paper is automatically advanced between each pass. This command may be used with the Double-Wide Font
command (0E).

Hexadecimal Decimal ASCIl
1B 48 2772 ESCH

Pitch Selection
Selects the character pitch. The standard pitch on the receipt is 44 characters per line and compressed pitch is 56
characters per line. On the slip the number of characters per line is 42 or 51. When n > 4, text may wrap to the next line.

Hexadecimal Decimal ASCIl Value of n
1B50n 2780n ESCPn Seetable
Value of n

Characters per line

Hexadecimal = Decimal ASClI DH B780 Receipt B780 Slip
00 0 NUL 33 44 42
01 1 SOH 36 44 42
02 2 STX 40 44 42
03 3 ETX 44 44 51
04 4 EOT 50 56 51
05 5 ENQ 57 56 51
06 6 ACK 66 56 51

Upside-Down Off
Turns off upside-down printing.

Hexadecimal Decimal ASCIl
1B52 27 82 ESCR

Upside-Down Print

Starts upside-down printing. Available for both journal and validation printing. Lines are printed in the order they are

received from the host. The first line of data is the last line of text after the slip is turned right-side up for reading.
Hexadecimal = Decimal ASCII

1B 55 27 85 ESCU
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Graphics Commands
These commands are used to control the way graphics are entered or printed. They are listed in numerical order of their
hexadecimal codes.

Graphics

Enters graphics printing mode which prints all available dots (uses all wires in the printhead). Any combination of
dots may be printed in a graphics cell. Each graphics cell is eight dots wide by nine dots high, with nine bytes of data
needed to define the cell (each byte defines the row of eight dots). The command must precede the nine bytes that
define the cell. Graphics and text may be printed on the same line.

Do not use the command again to turn off this graphics mode as the printer will expect another set of bytes to define
a new cell.

Hexadecimal Decimal ASCIl
1E 30 RS

The following representation of the graphics cell shows how the cell is defined and which bits define which dots in the
cell (bit 0 is the least significant bit; bit 7 is the most significant bit).

Bit Number
4

—_

1st Byte

2nd Byte
3rd Byte
4th Byte
5th Byte
6th Byte
7th Byte
8th Byte
9th Byte

O |0 O 0O 0O 0O 0o 0O O ¥
o |0 O o o o o 0o o o
o |0 O 0O O 0O 0O 0o o w
o |0 O 0O O o 0o o o

o |0 O 0O 0O O 0O 0 o0 Ww
o |0 O o O o 0o 0o o N
o |0 O 0O O o 0o o o

Each line may have up to 25 graphics cells (full-dot graphics). The print line is printed unidirectionally.
Use six Vertical Tab commands (0B) or one Line Feed command (0A) between each line (8 lines/inch).

Graphics: 5 Dot

Enters or exits graphics printing mode which prints only the top five dots of the column (corresponding to the top five
wires of the printhead). These top five dots correspond to the least significant five bits (bits 0-4) of the data sent to the
printer as shown in the table.

Dots (Top to Bottom) Bit

1st Dot (Top) 4 24 16
2nd Dot 3 23 8
3rd Dot 2 22 4
4th Dot 1 2! 2
5th Dot (Bottom) 0 20 1

Hexadecimal Decimal  ASCII
1B1D 27 29 ESCGS

Use the following characters to define the graphics (least significant five bits):

Hexadecimal: 20-3F
Decimal: 32-63
ASCII: SP-?
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Each byte of data sent defines each column of the graphic to be printed. The first byte defines the column in the left
margin, with the following bytes defining the columns to the right, for a total of up to 200 columns in the print line.
The print line is printed unidirectionally. Graphics and text may be printed on the same line.

Use three Vertical Tab commands (0B) to overlap printing by half a dot with the next line. Each vertical tab advances
the paper by 0.02083 inches, with three tabs advancing the paper by 0.062 inches.

Note: This DH printer command provides compatibility with earlier DH model printers. It is generally not used for new
applications. See the Graphics command (1E) for the more generally used command.

Printer Status Commands
These commands enable the printer to communicate its status to the host computer.

The commands are listed numerically by hexadecimal code.

Status: 3 Bit
Transmits the status of the paper sensors and the condition of the printer. This command is processed immediately.

Hexadecimal Decimal ASCIl
0503 53 ENQ ETX

The transmitted status is shown in the table:

Bit 0 1

0 Form Present Form Not Present
1 Paper Present Paper Not Present
2 Printer Is On-Line Fault Condition

Note: This DH printer command provides compatibility with earlier DH model printers. It is generally not used for new
applications. See the Status: 6 Bit command (1B 05) for the more generally used command.

Status: 6 Bit
Transmits the status of the paper sensors, cash drawers, forms clamp, and the condition of the printer. This command is
processed immediately. The transmitted status is shown in the table below.

Hexadecimal Decimal ASCIl

1B 05 275 ESCENQ

Bit 0 1

0 Form Present Form Not Present

1 Paper Present Paper Not Present

2 Printer Is On-Line Fault Condition

3 Cash Drawer 1 Closed Cash Drawer 1 Open
4 Cash Drawer 2 Closed Cash Drawer 2 Open

5 Forms Clamp Closed Forms Clamp Open

Status-Firmware
Used for RS-232C printers only. Causes the printer to return 3 bytes (000).

Hexadecimal Decimal ASCIl
1B 56 27 86 ESCV
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Appendix A:

Commands listed by hexadecimal code

Code (hexadecimal) Command Page
09 Horizontal tab 46
0A Print and feed paper one line 45
0oC Print and eject slip 43
0oC Print and return to standard mode/print and eject slip 99
oD Print and carriage return 43
10 Clear printer 36
1004 n Real-time status transmission 85
1005n Real-time request to printer (DLE sequence) 88
1004 07 Real -time imager status 127
1004 03 Real-time error status 128
1005 06 Real-time cancel image transmission 128
11 Close form 36
12 Select double-wide characters 52
13 Select single-wide characters 52
14n Feed n print lines 43
15n Feed n dot rows 43
16n Add n extra dot rows 44
17 Print 45
18 Cancel print data in page mode 99
18 Open form 36
1A Perform partial knife cut (or code 1B 6D) 36
1B (+*.BMP file) Download BMP logo 62
1B 07 Generate tone 37
1B 08 00 Restore default settings 119
1B 0801 n1n2n3n4 Set IP address 119
1B 0802 n1n2n3n4 Set net mask 119
1B0803nTn2n3n4 Set gateway 119
1B0804n1n2n3n4 Set raw TCPIP port 120
1B0805n1 LP Daemon 120
1B0806nT Telnet Daemon 120
1B08 07 n1 BootP 120
1B0808nT DHCP (auto-configuration) 120
1B0809ni Inactivity timeout 121
1B08 0A N1 Keep-alive pings (arps) 121
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Code (hexadecimal) Command Page
1B0OC Print data in page mode 99
1B 12 Select 90 degree counter-clockwise rotated print 52
1B14n Set column 47
1B16n Select pitch (column width) 53
1B20n Set right-side character spacing 53
1B21n Select print mode 53
1B24nLnH Set absolute starting position 47
1B25n Select or cancel user-defined character set 54
1B26sclc2nidl...nndn Define user-defined character sets 54
1B27 maOala2dl...dm Write to user data storage 112
1B2Amn1n2di...dn Select bit image mode 62
1B2Dn Select or cancel underline mode 56
1B 32 Set vertical line spacing to 1/6 inch 47
1B33n Set vertical line spacing 48
1B34ma0al a2 Read from user data storage 112
1B3A 303030 Copy character set from ROM to RAM 56
1B 3C Return home 37
1B3Dn Select peripheral device (for multi-drop) 37
1B3Fn Cancel user-defined character 56
1B 40 Initialize printer 37
1B43 n Set slip paper eject length 37
1B 44 [n] k 00 Set horizontal tab positions 48
1B45n Select or cancel emphasized mode 57
1B47n Select double-strike 57
1B 48 Cancel double-strike 58
1B49n Select or cancel italic print 58
1B4An Print and feed paper 45
1B4Bn Print and reverse feed paper 45
1B 4C Select page mode 100
1B4Cn1n2d1...dn Select double-density graphics (A756 emulation) 63
1B52n Select international character set 58
1B 53 Select standard mode 101
1B54n Select print direction in page mode 101
1B55n Select unidirectional print on impact station 38
1B56n Select or cancel 90 degree clockwise rotated print 59
1B 57 nl,n2...n8 Set print area in page mode 101
1B59n1n2d1...dn Select double-density graphics 63
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Code (hexadecimal) Command Page
1B5B7D Switch to flash download (boot mode) 116
1B5Cn1n2 Set relative print position 49
1B61n Select justification 50
1B6330n Select receipt or slip for printing; slip for MICR read 38
1B6331n Select receipt or slip for setting line spacing 38
1B6333n Select paper sensors to output paper end signals (parallel only) 38
1B6334n Select sensors to stop printing 39
1B6335n Enable or disable panel button 39
1B64n Print and feed n lines 45
1B65n Print and reverse feed n lines 46
1B66 mn Set slip paper waiting time 39
1B 6A k Read from non-volatile memory (NVRAM) 113
1B 6D Perform partial knife cut (or code 1A) 36
1B70np1 p2 Generate pulse to open cash drawer 39
1B 71 Release paper 42
1B72m Set current color 40
1B73n1n2k Write to non-volatile memory (NVRAM) 113
1B74n Select international character table 58
1B750 Transmit peripheral device status 76
1B 76 Transmit paper sensor status 77
1B 7701 Read MICR data and transmit 105
1B 7702 Read MICR data and transmit (B780 only) 105
1B 7750 Define parsing format, save in NVRAM 106
1B 7752 Transmit last MICR read 105
1B7770 Define parsing format, do not save permanently 106
1B7Bn Select or cancel upside-down print mode 59
1C Select slip station 40
1D 00 Return boot sector firmware part number 116
1D 01 Return segment number status of flash memory 117
1D02n Select flash memory sector to download 117
1D03n Real-time request to printer (GS sequence) 88
1D 05 Real-time printer status transmission 89
1D 06 Get firmware CRC 117
1D 07 Return microprocessor CRC 117
1D OE Erase all flash contents except boot sector 117
1D OF Return main program flash CRC 118
1D10n Erase selected flash sector 118
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Code (hexadecimal) Command Page
1D11aLaHcLcHdT1...dn Download to active flash sector 118
1D 14n Reverse feed n lines 46
1D15n Reverse feed n dots 46
1D21n Select character size 59
1D 2255n1n2 Flash memory user sectors allocation 114
1D22n Select memory type (SRAM/flash) 113
1D23n Select the current logo (downloaded bit image) 63
1D 24 nL nH Set absolute vertical print position in page mode 102
1D2An1 n2d1...dn Define downloaded bit image 64
1D2Fm Print downloaded bit image 64
1D 3A Select or cancel macro definition 104
1D40n Erase user flash sector 114
1D42n Select or cancel white/black reverse print mode 60
1D48n Select printing position for HRI characters 93
1D 4902 Transmit Printer Type (Extended Existing Command) 134
1D4940n Transmit printer ID, remote diagnostics extension 79
1D49n Transmit printer ID 77
1D 4CnL nH Set left margin 50
1D 50xy Set horizontal and vertical minimum motion units 51
1D 56 m Select cut mode and cut paper (or code 1D 56 m n) 41
1D56mn Select cut mode and cut paper (or code 1D 56 m) 41
1D 57 nLnH Set printing area width 51
1D 5CnLnH Set relative vertical print position in page mode 103
1D5Ertm Execute macro 104
1D61n Select or cancel unsolicited status mode 90
1D 66n Select pitch for HRI characters 93
1D 68n Select bar code height 94
1D6Bm Print bar code 94
1D70abcdef Select PDF 417 parameters 95
1D72n Transmit status 81
1D77n Select bar code width 97
1D81mn Set paper type (ColorPOS") 41
1D 82n1...n72 or...n80 Print raster monochrome graphics (ColorPOS’) 65
1D 83 n1...n144 or...n160 Print raster color graphics (ColorPOS") 65
1D 84 mniln2dl...dx Download logo image (ColorPOS’) 65
1D85mn Reverse color text mode (ColorPOS") 61
1D86m Monochrome shade mode (ColorPOS’) 67
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Code (hexadecimal) Command Page
1D87m Color shade mode (ColorPOS") 67
1D89nm Logo print with color plane swap (ColorPOS’) 68
1D8Bnmo Apply shading to logo (ColorPOS") 66
1D8Cnm Merge watermark mode (ColorPOS’) 66
1D8Dnm Text strike-through mode (ColorPOS") 61
1D90mxyopq Form and merge real-time surround graphic 68
1D91n Save graphics buffer as logo 69
1D92 n Background logo print mode 69
1D97mn User storage status 115
1D99Imno Apply margin message mode (ColorPOS’) 70
1D9ANnmo Shade and store logo (ColorPOS’) 69
1D9Bmn Logo print with knife cut 70
1D A0 nlnh Set temporary max target speed 71
1D BO Calibrate Scanner 122
1DBAp Eject from Scanner 132
1D BB nLnH Get Buffered Image Attributes 133
1DBBnLNH Free Image 133
1DBCm Free Imager Buffering 133
1D BD Get Buffered Image List 133
1DB1mn Configure/Change Image Transmission Port 123
1DB2 n Set Top Entry Startup Delay 123
1DB3mpr Set Image Format Properties 123
1D B4 nLnH 0. ..tm Define/Update Application Tag Values 125
1D B6 Attach Scan Application Tags 126
1D B7 Return Integer Status 126
1DB8mpr Wait for Scan & Optionally Transmit 128
1D B9 stmnLnH pL pH Transmit Image 130
1D C5 nLnHmd1-dn-1 Configure Binarization Methods and Attributes 124
1IDC6mMnN Configure Scan Options 134
1D C7 wL wH lenL lenH Configure Max Scan Width & Height 134
1D FF Reset firmware 119
1E Select receipt station 40
1F031605n Set interpretation of “Set current color” command 42
1F0316fsp/rt Set LogoEZ® colorization 71
1F0317ams Set LogoEZ® attribute mapping 74
1F04n Convert 6-dots/mm bitmap to 8-dots/mm bitmap 75
1F05n Select superscript or subscript modes 61
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1F 56 Send printer software version 83
1F 74 Print test form 42
1F7An Real-time disable 89
1F7Bn Enable constant speed logos 75
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Appendix B:

Resident Character Sets

Code Page 437 (US)
an 110 20 A0 41 L] ] N i) A a0, LD R0 0 [mli] Ff. Fi
SPl o |@| P E|a|= e =
n 1 bE 46 B4 W LG 112 1268 144 1GD 17G 1492 206 224 240
i1 ih| 21 i 41 = 21 T mnm Lq A1 EH C1J_ L11 El F1
111 A |Q] a u || || % T +
1 17 az A0 FRE) 51 ay T3 120 145 1€1 177 193 200 224 241
oz 12 22 32 4z 52 a2 T2 g3 , Lz A B2_ o2 o2 E2 Fz2
"2 |B|R|b r e | £ 6|8E | T =
7 13 ad 3l £ A% el 114 130 | i TH 17E 194 210 226 24
i3 13 23 A4 43C hﬁs [ T3 tidn G " ) H5 [ O3 |_L Fi [ ]
#13 cC s a | ol F T <
1 14 15 51 &7 03 oo 15 13° 147 133 17h 185 21 227 213
04 14 4 34 44 S Ea—d T4 04 L B B4| CA L4 | E4 F3
A 20 26 ar 8 % | a0 HE 157 142 1R 150 1 Gk A k] »44
0& 15 23 an A5 g eh Th Al ah F\BH B e O& E F&
%|5|EjU|le u a|o|N]|- 3
r 4]
=) ? A7 S £ 3+ in- 117 1475 144 165 1E1 197 #1735 220 243
(5 16 26 il 45 B 1) TE Hig - Gt " Fuld (K1x} Ch M5 Lt [N
|6 |F |V | T v al|0n|2]|] I +
G 22 i) & il e 1004 118 134 150 LG 182 185 2141 250 246
or 7 A ar 4?G a7 a7 77 a7 Ly a7 BT () or ET F7
' 7 Wi g w ¢ |ulfo Fl 4]t =
ri 23 ] ) 1 A7 103 14 (=] 1491 1€ LR 1049 ) A 2q¥
03 13 28 38 18 56 a5 TR AR n =123 L) =15 9% [mE} EA F&
8| H| X | h x & e = b °
& 24 40 1) T HH 104 20 1306 152 168 104 Z00 216 242 29
4 19 29 a9 44 et L3 ] . 79 fii-] [ ] FaL] Lsa co ] Le 19
yl9 |1 |Y|i v & 0|~ |- Fld | @ e
a 25 41 o7 T2 =34 103 2 137 194 1Ca 185 20 27 253 219
0A, 1A “n aA 450 G 373 Th =1 D, A B o)) L 04, EX Fa.
* JVZj z |0 =|1/]- 0
: r .
10 26 4z el FES o 106 A 140 1h4 T 1HR A Ea b ot a0l
e 1B 23 iR 1E LB &R H AR 1=} AR RF [WE) DE FFR FR |
_ . : " s :
+ 5 KT kA i ¢ | W o
11 27 4% 3] i) #1 107 ‘23 139 1525 171 187 =03 =13 235 251
0% 0 20 ac 4% S [ | T ULFH L B BCj cC | L EC FC
<< | | f PAREE r - N
1
12 28 A4 il it 33 10 24 140 15hs 17 188 204 Z20 256 203
ap pIn 2 3D 4D S a0 Th &0 oo A0 Bj)-l O Dli ED FO
. ] ' a
=M/ ] | m } 0] ¥
i) g il B1 7 g2 109 RS 14 157 174 135 Pl 2E AET ]
iE 1= = 3F 4E aF &F L aF.. GE AsF RF I:_,I_JL DE FF FF
>IN An ~ A|Pt|«!|d |F]| B e =
14 il 46 Gz T it | 1110 ‘26 142 158 174 180 205 222 238 254
| 1 a= aF 41 SF 2F 7F DIl aF gl AF B= CF Ll EF FF
710 _ 1o A A|f s |1 |2 | ™|~ B
104 3 A7 i) il ac 1 ey 145 152 175 1% i EE 759 Aoh
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Code page 737 (Greek)
00 10 20 30 40 50 60 . 70 DO EO FO
SP 0 @ P L 1L o 'Q
0 16 32 48 64 80 96 112 192 208 224 240
01 1 21 31 41 51 61 71 D1 E1' F1
' 1 A Q| a T X | +
1 17 33 49 65 81 97 113 193 209 225 241
02 12 22 32 42 52 62 72 2 D2 E2' F2
"2 B R r T T Tl T E |2
2 18 34 50 66 82 98 114 1 14 194 210 226 _242
03 13 23 33 43(: 53S 63 73 3 3 D3 E3 . F3
# | 3 c s AY <
3 19 35 51 67 83 99 115 131 147 163 179 195 211 227 243
04 14 24 34 44 54 64d 74 84 94 A4 B4 C4 D4 l: E4 F4,.
$ 4 DT t E 0 v - |
4 20 36 52 68 84 100 116 132 148 164 180 196 212 228 244
05 15 25 35 45 55 65 75 85 95 A5 B5 C5 D5 E5 , F5,.
% 5 E U e|lu Z X +
(0} F 1
5 21 37 53 69 85 101 117 133 149 165 181 197 213 229 245
06 16 26 36 46 56 66 76 86 96 A6 B6 C6 D6 E6 . F6
& 6 F 'V v H ¥ o | THOO | =
6 22 38 54 70 86 103 118 134 150 166 182 198 214 230 246
07 17 27 37 47(: 57 67 77 87 97 A7 B7 Cc7 D7 E7 , F7
C 7 W w AR S I VR
7 23 39 55 71 87 103 119 135 151 167 183 199 215 231 247
08 18 28 38 48 58 68 78 88 98 A8 B8 C8 |£ D8 ES8,, F8O
8 H X x || o 3 + 0
8 24 40 56 72 88 104 120 136 152 168 184 200 216 232 248
09 19 29 39 49 59 69 . 79 89 99 A9 89J c9 D9J E9 , F9
9 I Y | i K c 4 | F ® | e
9 25 41 57 73 89 105 121 137 153 169 185 201 217 233 249
0A 1A 2A 3A 4A 5A 6A 7A 8A 9A AA BA C/—j L DA EA FA
= - 11 Z) z A || = Al
. I
10 26 42 58 74 90 106 122 138 154 170 186 202 218 234 250
0B 1B 2B 3B 4B 5B [ 6B 7B 8B 9B AB BB CB DB EB FB
1
+ | M & 7 + BIE
)
1 27 43 59 75 91 107 123 139 155 171 187 203 219 235 251
oC 1C 2C 3C 4C SC\ 6C I 7C| 8C 9C AC B(iJ cC L DC EC FC
1
< N € v r| = 'H|  n
J
12 28 44 60 76 92 108 124 140 156 172 188 204 220 236 252
oD 1D 2D 3D 4D 5D] 6D 7D 8D 9D AD B_DU CcD Dli ED FD
-1 =M m E | C = 1| 2
13 29 45 61 77 93 109 125 141 157 173 189 205 221 237 253
OE 1E 2E 3E 4E 5E 6E 7E 8E 9E AE BE CEJL DE I EE FE
1
.> Aln |~ X =+ o =
14 30 46 62 78 94 110 126 142 158 174 190 206 222 238 254
OF 1F oF 3F 4FO 5F 6F 7F DEL| gF 9F AF BF CFJ_ DF- EF FF
/| ? o A 0 1= Y |
15 31 47 63 79 95 111 127 143 159 175 191 207 223 239 255
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Code page 850 (Multilingual)

00 10 20 30 40

0 @

[9)]
o

60 70 80 9 , JAO BO co DO EO, |FO

0 16 32 48 64 0 96 112 128 144 160 176 192 208 224 240
01 1 21 31 41 51 61 71 81 91 A1 , B1" C1 D1 E1 F1
! ] A a u x | o 'D [S +
1 17 33 49 65 1 97 113 129 145 161 177 193 209 225 241
02 12 22 32 42 52 62 72 82 92 A2 B2 Cc2 D2 . E2 . F2
" ’ r E
B bl 'r é& &£ 6 &8 T E|O =
2 18 34 50 66 2 98 114 130 146 162 178 194 210 226 242
03 13 23 33 43 53 63 73 83 93 A3 B3 C3 D3 . E3 | F3

(S}
o
o
~
w

99 115 131 147 163 179 195 211 227 243
64 74 84 94 A4 B4 c4 D4 | E4 F4

04 14 24

[
~
n
~
(o)
'

(@)

wn

Q»
(o}
-
m
NN

$ 4 D d t a o/ nl4 — E| 0 Y
4 20 36 52 68 4 100 116 132 148 164 180 196 212 228 244
05 15 25 35 45 55 65 75 85 95 . A5 B5 , C5 D5 E5 F5
% |5 | E e ulal o N A 1 O
5 21 37 53 69 5 101 117 133 149 165 181 197 213 229 245
06 16 26 36 46 56 66 76 86 96 A6 B6 C6 D6 , E6 F6
[ ”n a ~ .
& 6 F f \/ a u A d | -
6 22 38 54 70 5} 103 118 134 150 166 182 198 214 230 246
07 17 27 37 47 57 67 77 87 97 A7 B7 . C7 o D7 . E7 F7
] ~ (o]
7 G W w u A )
7 23 39 55 71 87 103 119 135 151 167 183 199 215 231 247
08 18 28 38 48 58 68 78 88 98 A8 B8 C8 L D8 .. E8 F8
A %L R o
8 H X h x  é L1 p
8 24 40 56 72 88 104 120 136 152 168 184 200 216 232 248
09 19 29 39 49 59 69 79 89 99 A9 B9 C9 D9 E9 , F9

o<
(]
O
@
L
N =l
L
cC

©
N
o
I
=
o
<
~
w
©

105 121 137 153 169 185
6A 7A 8A 9A AA BA CA DA EA . FA

01 217 233 249

0A 1A 2A

w
>
N
>
34
>

e . A N L
)L z ¢ U= | = r U~
10 26| 42 58| ~ 74| 90| T106| 122| 138| 154 170| 186| 202 218| 234| 250
0B 1B |28 |38 |4B |58 _ |6B_ |7B_ |88 |98 |AB BB |CB |DB_ |EB. |FB
. T 1 1
+ X K [ k | { I @ | A T U
11 27| 43 59| 75| 91| 107| 123| 139| 155 171| 187 203| 219| 235| 251
oc fic fc e fac sc fec - 7c  fec, ¢ [Ac ~BCy [cc [pC  [EC, [FC
T 1 Y 3
o< LN L] T E A Fom
12 28| 44| 60| 76| 92| 108| 124| 140| 156 172| 188| 204| 220 ‘236| 252
o [ T [ 4 Tso o [;p [0 o0 _ D B CO [0 [ED, [FD
N — 2
= M''] m } i @ ¢ = Y
13 29| 45| 61 77 "93| 109| "t25| 1a1| 157 173| 189| 205| 221| 237| 253
E 1B [ | 4 [sE [6E [7E [sE. [9E |AE [BE_[CE, [DE. [EE_ [FE
. > N A n ~ A X « ¥ r I [
14 30| 46| 62| 78| 94| 10| 126 42| 158 174| 190| 206| 222| 238| 254
OF F  [oF [eF_ [4F_sFJeF [7F [eF. [oF [AF BF [CF DR [EF  [FF
/20 _ 0o AAf Iy 0 H
15 31 47] 63l 79| 95| 11| 27| 1a3] 19| 175| 191| 207 203 239| 255
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156 Appendix B: Resident Character Sets

Code Page 852 (Slavic)
00 10 20 30 40@) 50 P 60 . 70 80 90 , A0 , BQ" (o4] L DO EO , FO
0 p a | -
0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240
01 " 21 ' 31 41 51Q 61 71 81 . 91, A1 , B]" C1 D1 E1 F1”
1 A a g u L |1 |# b
1 17 33 49 65 81 97 113 129 145 161 177 193 209 225 241
02 12 22 " 32 42 52 62 72 82 , 92 , A2 , BZ_ C2 D2\ E2O F2
2 B R r é | o6 & |1 D ‘
2 18 34 50 66 82 98 114 130 146 162 178 194 210 226 242
03 13 23 33 43 53 63 73 83'\ 93 A~ A3 , B3 C3 D3.. E3 , F3
3 C S c|/s|a| o6 u E v
3 19 35 51 67 83 99 115 131 147 163 179 195 211 227 243
04 14 24 34 44 54 64d 74 84 94 A4 B4 C4 D4+ E4 , F4 ~
4 DT t | a o i | — n
4 20 36 52 68 84 100 116 132 148 164 180 196 212 228 244
05 15 25 35 45 55 65 75 85 95, A5 BS, C5 D5+ E5_ F5
% E U 1L N
o 5 e u | u n
5 21 37 53 69 85 101 117 133 149 165 181 197 213 229 245
06 16 26 36 46 56 66 76 86 , 96 v A6+ B6,. C6\ D6 , E6. F6
& 6 F VvV fi/v ¢ | zZ2z A A |  S|=
6 22 38 54 70 86 103 118 134 150 166 182 198 214 230 246
07 17 27 . 37 47 57 67 77 87 97 , A7v B7,, C7 D7 . E7v F7
7 G| W w S =z a| | |'s
7 23 39 55 71 87 103 119 135 151 167 183 199 215 231 ’247
08 18 28 ( 38 48 58 68 h 78 881/ 98 A8 B8 C8 & D8 ES , F8
7 4 0
8 | H| X X S S e R
8 24 40 56 72 88 104 120 136 152 168 184 200 216 232 248
09 19 29 39 49 59 69 79 89 99 . [A9 B9, [C9 D9 J E9, |F9
) 9 I Y i é O e 9 |'rF V)
9 25 41 57 73 89 105 121 137 153 169 185 201 217 233 249
0A 1A 2A 3A 4A 5A 6A TA 8A,, 9A | AA BA C/—\J L DA EA FA
1) 2 jl z O U [ FloF
10 26 42 58 74 90 106 122 138 154 170 186 202 218 234 250
0B 1B 2B 3B 4B 5B 6B 7B 8B 9B, AB BB CB DB EB,, FB
+ KT k] T z 3 7 u
1 27 43 59 75 91 107 123 139 155 171 187 203 219 235 251

0C 1C 2C 3C 4C

[<)
O

6C 7C 8C 9C_, |AC, BC CcC DC EC FC,

)
12 28 44 60 76 92 108 124 140 156 172 188 204 220 36 252

oD 1D 2D 3D 4D 5D 6D 7D 8D, 9D AD BD, CD DD ED, FDv
-1 =M m|} | Z|L Z = Y | r
13 29 45 61 77 93 109 125 141 157 173 189 205 221 237 253
OE 1E 2E 3E 4E 5E 6E 7E 8E_, 9E AE BE CEJL DE, EE FE
. >IN/ Aln | ~ A x|« z|¥ U/t =
14 30 46 62 78 94 110 126 142 158 174 190 206 222 238 254
OF 1F 2F 3F 4F 5F 6F 7F 8F , |9F AF BF CF Dy EF FF
210/ _lo/AC|lcC|» |71 =&
15 31 47 63 79 95 111 127 143 159 175 191 207 223 239 255
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Appendix B: Resident Character Sets 157

Code page 858 (with Eurosymbol)

00 10 20 30 40 50 60 . 70 a EO , FO
0 16 32 48 64 0 96 112 208 224 240
01 11 21 31 41 51 61 71 E1 F1
1 A a P R +
1 17 33 49 65 1 97 113 209 225 241
02 12 22 32 42 52 62 72 ~n E2 F2
11}
B b | r E O =
2 18 34 50 66 2 98 114 210 226 242
03 13 23 33 43 53 63 73 E3 | F3
3
# C cC | S E 7
3 19 35 51 67 3 99 115 21 227 243
04 14 24 34 44 54 64 74 E4 F4

~

1
I
m
O
—a

d t a o6 n
1

O
>

4 20 36 52 68 4 100 116 132 148 64 180 196 212 228 244

05 15 25 35 45 55 65 75 85 95 A5 B5 , C5 D5 E5 F5
% E elu a o N A €

5 21 37 53 69 5 101 117 133 149 165 181 197 213 229 245

06 16 26 36 46 56 66 76 86 96 A6 B6 ~ C6 D6 , E6 F6
o ”~n a ~ .
F f Vv a u A a | -

6 22 38 54 70 6 103 118 134 150 166 182 198 214 230 246

07 17 27 37 47 57 67 77 87 97 A7 B7 R C7 . D7 . E7 F7
18.

103 119 135 151 167 3 199 215 231 ’247
68 78 88 98 A8 B8 Cc8 D8 . E8 F8

o
o
~
jury
~

08 18 28

w
®
N
[
(43

l
104 120 136 152 168 184 200 216 232 248
69 79 89 99 . |A9 BQJ Cc9 D9 E9 , F9

(o)}
(o2}
~
N
oo

09 19 29

w
©

Ro
O |00 | N | O || N|WwW| N

~
©
(6}

I
>
X
>
=
av)
o)

: _
) | [ e 0 ® 9 |rF U
9 25 41 57 73 9 105 121 137 153 169 185 201 217 233 249
0A 1A 2A 3A 4A 5A 6A 7A 8A 9A . AA BA CAJ L DA EA . FA
L A : .
=) 1 Z z e | U = | r Ul -
10 26 42 58 74 90 106 122 138 154 170 186 202 218 234 250
0B 1B 2B 3B 4B 5B 6B 7B 8B 9B AB BB CB DB EB . FB
. 1 1
+ ; K [ k | { | @ Y 7 T U
11 27 43 59 75 91 107 123 139 155 171 187 203 219 235 251
0C 1C 2C 3C 4C 5C 6C 7C 8C 9C AC BCJ CcC L DC EC FC
A 1 R
, < L \ | | I £ | Ya ro| m
12 28 44 60 76 92 108 124 140 156 172 188 204 220 236 252
oD 1D 2D 3D 4D 5D 6D 7D 8D 9D AD BD CD DD ED, FD
N . _ 2
-l = M'] m } i @ i ¢ = 11Y
13 29 45 61 77 93 109 125 141 157 173 189 205 221 237 253
OE 1E 2E 3E 4E 5E 6E 7E 8E _, 9E AE BE CEJL DE _ EE_ FE
0> N A n ~ A x| « | ¥ 7 I =
14 30 46 62 78 94 110 126 142 158 174 190 206 222 238 254
OF 1F 2F 3F 4F 5F 6F 7F 8F oF AF BF CF oy [FF FF
27 0 _ oA f | » |7 of
15 31 47 63 79 95 111 127 143 159 175 191 207 223 239 255
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158 Appendix B: Resident Character Sets

Code page 860 (Portugese)

LIk 10 20 30 40 =l L =] FQ
NUL s 0 @ P ~ o | =
] 16 az 18 fid B0 205 224 240
al 11 21 a1 11 51 L1 Ei F1
ol 1T A Q T B | &
1 17 33 44 i 1 A Hih 41
[{H] 12 22 32 EW e [§F] |2 [
1"
2 B R T| T |2
f 15 A i Eifi |7 210 228 242
a3 13 H3 33 43 5l Wi Ea Fa
xorr| # 03 C 0§ L x| <
2 13 35 g1 &7 ) 21| 27| w3
- T4 74 C) T o (%] Ed Fa
4 D T Lz f
< 20 36 2 G 241 212 224 244
s 15 25 33 435 53 15 Ea F&E
% 5 E U F| O
5 2 kL 5 54 e 213 224 245
L) 16 26 36 Ll GG D =] F&i
& 6 F V | =+
2 22 a4 54 70 & 214 230 246G
il 15 27 ar 4r 1 [ () 17
I
/7 G W T | =
T 23 33 Hh 71 a7 214 23 247
o h 24 38 a4 =11) N Ea FA
8 H X + °
) 24 A1 46 72 22 215 252 244
Qg 18 24 etz 48 L& 3] EfQ F&
g 1 Y - O e
5] e 41 57 i3 HH 217 243 2449
(A 14, 25 St 45 Ty (WL i I
LF * ] Z r| E2 | e
10 2 42 58 74 bl (15 22 138 154 1T] 185 202 218 234 280
e el ‘B 33 40 BB EB B BB 4G ~E BE CE [z} E3 FE ;
1
esc |+ o K [ | k|{ T ]¢|¥ 3 7 & |
11 27 13 4 78 g1 o7 23 1349 164 171 147 203 219 230 251
O 1z 20 A g [ Lo EC £ B Qc Al B [ Loz Ei Fi:
. : ]
. o< L |l /| 6| £]|% ' [ m|e|n
1k it dd A i G2 “02 tAd 140 1506 7T 158 A4 | Hak Pt
£ 1 el jim 43 =0 G0 TG B o] . M 1R co 1z Co FD
Rl |- =M ]| m|} T J0li ' =1/ @]|?
13 28 45 51 77 =N o ‘23 14* 157 173 1049 208 221 237 263
aE 1E 2L = = LE GE TE EEH G9E ME BE CEJL CE EE FE
o> N Adtn |~ AP« 7 lje|m
14 a0 48 52 78 0 110) " 26 142 168 174 1490 2006 222 235 2504
{F 1F 2F al 4= =F kil Tl Bl - aF . MF Hi I:.FJ_ DF- ol 11
/0?7 O _ o |¢P O] » 1 = a
1% k) 47 %] Fil G 11 nAr 14354 1484 174 141 A 2P Had Hhh
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Appendix B: Resident Character Sets 159

Code page 862 (Hebrew)
00 10 20 30 40 50 60 . 70 80 90 A0 BO. . COo DO EO FO
0O @ P R 1 4 = L e | =
0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240
01 1 21 31 41 51 61 71 81 91 A1 B1"_ C1 D1 E1 F1
''"1/A/Qla/qg 2 0|i & L+ /B =+
1 17 33 49 65 81 97 113 129 145 161 177 193 209 225 241
02 12 22 32 42 52 62 72 82 92 A2 B2 C2 D2 E2 F2
n s )
2 B R b r |1V 2 17 T ' >
2 18 34 50 66 82 98 114 130 146 162 178 194 210 226 242
03 13 23 33 43 53 63 73 83 93 A3 B3 C3 D3 L E3 F3
# 3 C S ci s T 9 T <
3 19 35 51 67 83 99 115 131 147 163 179 195 211 227 243
04 14 24 34 44 54 64 74 84 94 A4 B4 c4 D4 E4 Fa4
$ 4 D/ T d t 78 a 1 —| E Z
4 20 36 52 68 84 100 116 132 148 164 180 196 212 228 244
05 15 25 35 45 55 65 75 85 95 A5~ B5 C5 D5 E5 F5
% 5 E U e u 1 VN + c )
0 F
5 21 37 53 69 85 101 117 133 149 165 181 197 213 229 245
06 16 26 36 46 56 66 76 86 96 A6 B6 C6 D6 E6 F6
& 6 F V f v 1 % a/l 1 -
6 22 38 54 70 86 103 118 134 150 166 182 198 214 230 246
07 17 27 37 47 57 67 77 87 97 A7 B7 Cc7 D7 E7 F7
1
7 G W w nm Ple 5 F 4z =
7 23 39 55 7 87 103 119 135 151 167 183 199 215 231 247
08 18 28 38 48 58 68 h 78 88 98 A8 B8 C8 L D8 E8 F8
8 H X x Wi éF + @ o
8 24 40 56 72 88 104 120 136 152 168 184 200 216 232 248
09 19 29 39 49 59 69 79 89 99 A9 BQJ C9 D9 E9 F9
: 3
9 | Y I w — ] r S L
9 25 41 57 73 89 105 121 137 153 169 185 201 217 233 249
0A 1A 2A 3A 4A 5A 6A 7A 8A 9A AA BA| CAJ L DA EA FA
)z z . Q
- L]
10 26 42 58 74 90 106 122 138 54 170 186 202 218 234 250

0B 1B 2B 3B 4B

o
@
(o))
@

7B 8B 9 AB BB CB DB EB FB

" 27 43 59 75 91 107 123 139
ocC 1C 2C 3C 4C 5C 6C 7C 8C 9

55 171 187 203 219 235 251
AC BC CC DC EC FC

12 28 ’ 44 60 76 92 108 124 140
oD 1D 2D 3D 4D 5D 6D 7D 8D 9

56 172 188 204 220 236 252
AD BD CD DD ED FD

7 93 109 125 141 157 173 189 205 221 237 253
5E 6E T7E 8E 9E AE BE CE DE EE FE

OE 1E 2E 3E 4

14 30 46 62 8 94 110 126 142 158 174 190 206 222 238 254
OF 1F 2F 3F 4 5F 6F 7F 8F 9F AF  [BF CFJ_ DF g |EF FF
/7 o ALY flmi = N
15 31 47 63 9 95 (il 127 143 159 175 191 207 223 239 255

A776-PG00001 11/06 A776 (B780) Programming Guide



160 Appendix B: Resident Character Sets

Code page 863 (French Canadian)

00 10 20 30 40 50 60 . 70 80 FO
NUL s, | Q| @ | P o | =
0 16 32 48 64 80 96 112 128 224 240
01 " 21 31 41 51 61 71 81 F1
xon | 1T A Qlalqg |l B |+
1 17 33 49 65 81 97 113 129 225 241
02 12 22 32 42 52 62 72 82 F2
"2 B|R|b|r|é r| >
2 18 34 50 66 82 98 114 130 226 242
03 13 23 33 43 53 63 73 83 F3
xorf| # 13 | C | S| c s |a T | <
3 19 35 51 67 83 99 115 131 147 163 179 195 211 227 243
04 14 24 34 24 54 64 74 84, |94 . |A4_ |B4 ca D4 . E4 Fa r
4 20 36 52 68 84 100 116 132 148 164 180 196 212 228 244
05 15 25 35 45 55 65 75 85 95 . A5 B5 C5 D5 E5 F5
%|5|E | U|le ul/ali|, +  Fl o)
5 21 37 53 69 85 101 117 133 149 165 181 197 213 229 245
06 16 26 36 46 56 66 76 861] 96 A6 B6 C6 D6 E6 F6
e 3
&I 6| F I V|f|lv u 1 T :
6 22 38 54 70 86 103 118 134 150 166 182 198 214 230 246
07 17 27 37 47 57 67 77 87 97 A7 B7 C7 D7 E7 F7
1 N -
7 G |W w u 7 F] T =
7 23 39 55 71 87 103 119 135 151 167 183 199 215 231 247
08 18 28 38 48 58 68 78 88 98 A8, B8 C8 |L D8 E8 F8
8 H| X |h x| &|x I/|37 + °
8 24 40 56 72 88 104 120 136 152 168 184 200 216 232 248
09 19 29 39 49 59 69 79 89 99 A9 B9 Cc9 D9 E9 F9
9 1 Y | i 6 | 0|~ |7 Fl 2| O e
9 25 41 57 73 89 105 121 137 153 169 185 201 217 233 249
0A 1A 2A 3A 4A 5A 6A 7A 8A 9A N AA BA CA DA EA FA
LF <l -1 ) 1 ZjlzlelU| =] |% Q.
10 26 42 58 74 90 106 122 138 154 170 186 202 218 234 250
oB 1B 2B 3B 4B 5B 6B 7B 8B 9B AB BB CB DB EB FB
. . 1 . l
esc| + | | K| [ | k|{ | C | Y% 3 | )
11 27 43 59 75 91 107 123 139 155 171 187 203 219 235 251
oC 1C 2C 3C 4C 5C 6C 7C 8C 9C AC BCAJ CcC L DC EC FC
s <IN LT ] £ F| m| | n
12 28 44 60 76 92 108 124 140 156 172 188 204 220 236 252
oD 1D 2D 3D 4D 5D 6D 7D 8D 9D AD BD CD DDI ED FD
cR|es | - | = | M m = 3% | 1 = | 2
13 29 45 61 77 93 109 125 141 157 173 189 205 221 237 253
OE 1E 2E 3E 4E 5E 6E 7E 8E . 9E A AE BE CEJL DE EE FE
>IN AN |~ A U] «|2 | I ¢ =
14 30 46 62 78 94 110 126 142 158 174 190 206 222 238 254
OF [IF  |2F  [3F  |4F  [5F  |eF  |fF  |8F _ |9F  |AF  |BF  |cF |DF_ |EF  |FF
/1?20 _ | o|s|§ » |1 [ £ "]
15 31 47 63 79 95 111 127 143 159 175 191 207 223 239 255
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Appendix B: Resident Character Sets 161

Code page 865 (Nordic)
on 10 20 a0 41l 2] £ . 0 a0 E Al =1 4] i) EN Fil
0 @ P D Ela & L L1]e|=
O 16 a2 48 G BO 4 12 128 144 1630 176G 192 2008 224 240
mo 1 21 31 41 51 61 71 B [# S T L
I 1 A Qla g u|lal|i % | B £
1 17 A3 44 |51 1 97 1% 178 144 167 140 143 Ad e Ad41
0z 12 22 32 42 RE g2 ¥z B2 a9z A2 Bz c2 oz EZ F2
n L4 - = —
2 B R|b r e|E|od & | T o=
=z 13 4 fil] [xl] 354 ik} 14 120 148 162 175 194 210 226 242
03 13 23 33 43 E3 H3 T3 ] " a3 k] =X [ ] E3 F3
# 3 C S|c s aldla | F Lfln|c<
2 10 a5 a1 657 =) 1] 15 131 147 163 178 194 211 227 243
04 14 25 g 44 =4 P T4 B4 ug ot 04 4 04 | L4 4
4 D T|d t aloe|ldna | - > f
il =0 A En |53 21 100 16 142 144 164 ki) 196 A P 244
05 13 25 il 45 EH 313 Fiil B35 o5 AG N BG Ch 5] E3 F&
% 5 E Ule u alol|N | Fl o)
= 1 Af a3 549 B 101 17 183 1449 165 181 147 2135 ] 245
[ul] 16 20 3] A6 LB G Th 35 . B Al B [ 3] Efi Ffi
& 6 F v | f v alo|a | | +
i) 22 kL] A4 Ta HE 105 1" 134 150 168 182 198 214 230 246
e 1¢ 27 bt 4/ E7? gy s T4 @ Liri A7 [er Ly L7 17
, .
7 G W W ul| e 7 | T | =
T =3 el ] ab 71 a7 105 1-4 135 151 167 1583 195 214 231 247
Qi 18 28 ] 43 i) ol T3 BE JB AR BE () ||_ D& E3 Fa
= 7 H .
8 H X|h x & i k ‘
2 2 40l ] T2 i) 104 1710 140 14 THH ThHd Py v] Al AaY AdE
[ul] 19 240 29 49 ] G Ty ah a5 . A F!-EIJ [5*] I:!l!'-JJ EY F4
)y 9 | Y| i y &8 |0~ 7 Q| e
b w5 41 a7 TE 2] 1ns 121 127 133 183 183 201 217 233 244
135 14 28 3n 48 L G Th, ES.;"‘\\ o Al B, Uﬁ.” D, EA F&
L
= - ) Z|j z e|0|~ | Q| .
10 i} 42 a5 T4 o 06 122 133 154 170 186 202 218 234 280
K] 16 28 iB 43 = 1) a8 7B BB a8 AB EE (=} (=] EB FB |
_ . :
+ o K[k I @8 | Y% 1 7 R
1 =7 13 a9 76 &1 107 125 138 154 174 187 203 218 230 241
ac 1C 20 i AC L 31 T Bl ar AC Bﬁ [ [T EC F:
, < L | ] i Vo I m|e|n
12 ) 44 il TE Gz 108 144 140 146 142 ThHH Ad A HAR o
1M 10 20 3 4. tn <] TD Gl b AL [E1n] L oD Le FO
- = M 1 m } i ;! = 1 | @2
13 L] 43 51 7T [=5) 1ng 123 141 157 173 183 203 221 237 255
Qe 1E 2E 3z 4E EE HE TE BE_, DE AE BE CEJ CE EE FE
.0 N A 1n ~ A|Pt| « F I | =
14 a0 48 52 74 Tud 110 126 112 158 174 140 2065 222 238 204
oF 1F 2F a= qF ~F HF TF aF aF AF EF I.’.'-FJ_ DF- E= FF
/7?7 0 _jo A g o1 = )
15 a1 A7 53 T3 GG 111 177 1435 1a4 1¢4 191 i k] i) Ak
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162 Appendix B: Resident Character Sets

Code page 866 (Cyrillic)

00 10 20 30 4 50 60 . 70 80 90 A0 BO'" (f0] DO EO FO ..
0 Al P a|: E
0 16 32 48 4 0 96 112 128 144 160 176 192 208 224 240
01 11 21 31 4 51 61 71 81 91 A1 B‘lm C1J_ D1 E1 F1 .
] a B C 6 T C|é
1 17 33 49 5 1 97 13 129 145 161 177 193 209 225 241
02 12 22 32 4 52 62 72 82 92 A2 B2_ C2 D2 E2 F2
" r B ' T B & T 17 T
2 18 34 50 6 2 98 114 130 146 162 178 194 210 226 242
03 13 23 33 4 53 63 73 83 93 A3 B3 C3 D3 E3 F3
y L
# r €
3 19 35 51 7 3 99 115 31 147 163 179 195 21 227 243
04 14 24 34 4. 54 64 74 8 94

Ae B4 fca [pa [E4  [Fa_

o
]:A
O
=
|

a
N
(o]

~ (o2} )] S w N - o

oo

4 100 116

-
w
N

164 180 196 212 228 244

W< oC o oW [, A |.O |,
(@)
wn
o

05 15 25 35 4 55 65 75 85 95 A5 B5 C5 D5 E5 F5
% el u E| X e FloxX |
5 21 37 53 9 5 101 117 133 149 165 181 197 213 229 245
06 16 26 36 4 56 66 76 86 96 A6 B6 C6 D6 E6 F6 o
v XKW ok Ty
6 22 38 54 0 6 103 118 134 150 166 182 198 214 230 246
07 17 27 37 4 57 67 77 87 97 A7 B7 C7 D7 E7 F7
' wi 3 4 3 ¢ | y |y
7 23 39 55 71 7 103 119 135 151 167 183 199 215 231 247
08 18 28 38 48 5 68 78 88 98 A8 B8 Cc8 D8 E8 F8 o
H h L L]+
X n 3 LLI
8 24 40 104 120 36 152 168 184 200 216 232 248
09 19 29 39 49 5 69 79 8 99 A9 B9 Cc9 D9 E9 F9

Ro
O |00 | N | O || N|W|N

3
N
> e} [ee]

1
9\.’
I | N N |9 F |
9 25 41 57 73 9 105 121 137 153 169 185 201 217 233 249
0A 1A 2A 3A 4A 5 6A 7A 8A 9A AA BA CAJ L DA EA FA
N . H
k] z Kb x I |= r »
10 26 42 58 74 0 106 122 138 154 170 186 202 218 234 250
0B 1B 2B 3B 4B 5B 6B 7B 8B 9B AB BB CB DB EB FB
+ - K [ 'k { n'bl n7 v B w
11 27 43 59 75 91 107 123 139 155 171 187 203 219 235 251
0oC 1C 2C 3C 4C 5C 6C 7C 8C 9C AC BCJ CcC L DC EC FC
o< LN 1] M b/ wm F m | b | Ne
12 28 44 60 76 92 108 124 140 156 172 188 204 220 236 252
oD 1D 2D 3D 4D 5D 6D 7D 8D 9D AD BDJ_| CD DD ED FD
-l= M '] m } H|2 H = 1 | 3 =
13 29 45 61 77 93 109 125 141 157 173 189 205 221 237 253
OE 1E 2E 3E 4E 5E 6E 7E 8E 9E AE BE=I CEJL DE EE FE
.0> N A n/~ 0 O|o 0l ol =
14 30 46 62 78 94 110 126 142 158 174 190 206 222 238 254
OF 1F 2F 3F 4F 5F 6F 7F 8F 9F AF BF CF DF EF FF
L |
2 O _ o A A T A
15 31 47 63 79 95 111 127 143 159 175 191 207 223 239 255
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Appendix B: Resident Character Sets 163

Code page 1252 (Windows Latin 1)

00 10 20 30

S
a
O

60 70 80 90 A0 BO CO DO EO FO
~ Not
p € Used NBSP A

m/
o

0

0 16 32 48 4 0 96 112 128 144 160 176 192 8 224 240
01 1 21 31 4 51 61 71 81 91 ‘ A1l B1 + c1, D1 E1 F1
Not . 4 ~
! ] a. q Used | - A a n
1 17 33 49 5 1 97 113 129 145 161 177 193 9 225 241
02 12 22 32 4 52 62 72 82 92 A2 B2 Cc2 D2 E2 F2

] 2 "

bl r |, ¢ A
98 114 130 146 162 178 194
63 73 83 93 A3 B3 C3 D3

cls | f " £ 3 A

50

(o)
N
o

226
E3 F3

42

03 13 23 33

S

~ [« n S w N - O

6]
w

+
N w | N

O OO Zi s
Q>
v O

3 19 35 51 7 3 99 115 131 147 163 179 195 1 227 243
04 14 24 34 4 54 64 74 84 94 Ad B4 c4.. |Da E4 F4
b3 n Ve . ~
$ d t |, A al o
4 20 36 52 8 4 100 116 132 148 164 180 196 2 228 244
05 15 25 35 4 55 65 75 85 95 A5 B5 C5 D5 E5 . F5
% | 5 e u .. - ¥ A O 0
5 21 37 53 9 5 101 117 133 149 165 181 197 213 229 245
06 16 26 36 4 56 66 76 86 96 A6 | B6 C6 D6 ,, E6 F6
& 6 fiv| it -1 1 £ ® | 0
6 22 38 54 0 6 103 118 134 150 166 182 198 214 230 246
07 17 27 37 4 57 67 77 87 97 A7 B7 C7 D7 E7 F7
1 - -~
7 W W § C x| ¢ |3
7 23 39 55 71 87 103 119 135 151 167 183 199 215 231 247
08 18 28 38 48 58 68 78 88 n 98 _ A8 " B8 C8 D8 E8 . F8
8 H| X h|x e | o
5
8 24 40 56 72 88 104 120 136 152 168 184 200 216 232 248
09 19 29 39 49 59 69 79 89 QQTM A9© B9 1 co , D9 < E9 F9
. ° ER
911 'Y i |y | %o E U e u
9 25 41 57 73 89 105 121 137 153 169 185 201 217 233 249
0A 1A 2A 3A 4A 5A B6A 7A 8A ., 9A AA a BA 0 CA DA, EA FA
e - - v a ~n ’
* ] /Z z S| s E U e u
10 26 42 58 74 90 106 122 138 154 170 186 202 218 234 250
0B 1B 2B 3B 4B 5B 6B 7B 8B 9B AB BB CB,. DB . EB FB n
+ ;o  KI[ k| {]l<«< > «| » E U é&]|aa
1 27 43 59 75 91 107 123 139 155 171 187 203 219 235 251
oC 1C 2C 3C 4C 5C 6C 7C 8C 9C AC BC CC ., DC.. EC FC
< LN 1] & e - Y I U i u
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Appendix C: Electronic Journal

The Electronic Journal feature is for use with an application that does not support electronic journal. The printer
can be used to store a variety of transactions.

Electronic Journal Storage
There are two methods for activating Electronic Journal:

1F 03 18 01 n Auto Journal Mode via Configuration Command:

Value of n Data saved in journal
Receipt

Slip

Validation

Receipt and slip

Receipt and validation

Slip and validation

Receipt, slip, and validation

NOYLUL ANWN =

«  The printer can be configured to power up in Auto Journal Mode using command 1F 03 18
01 n. Any combination of print stations can be configured. This configuration is saved over
power cycle. The electronic journal configuration information is printed on the second
diagnostic page.

«  Most commands and data printed are saved in the journal flash buffer.
«  Logos and graphics printed on the receipt are not saved in the journal flash buffer.
«  Multiple line feeds are not saved in the journal flash buffer.

«  Aknife cut sent to the receipt is saved in the journal flash buffer as two print commands:
O0x0A O0xO0A.

Auto Journal Mode via Runtime Command:
1F OA C1 - Enable
1F OA C2 - Disable

Commands and data printed on the receipt only are stored in the Journal flash buffer.
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Journal RAM buffer

Journal data is temporarily buffered in RAM until the printer is triggered to write it to flash. At power up 4K bytes
of RAM will be dynamically allocated. In the unlikely event that 4K bytes are not available, 2K will be allocated. If
for some reason 2K bytes are not available, the electronic journal feature cannot be used. Allocation success or
failure information is available to the interface via commands described below.

Loss of power results in loss of any data currently in the journal RAM buffer.
Triggers that cause the journal data in RAM to be written to flash are:
«  Knife Cut command

«  Write Journal RAM Data to Flash command (described below)

«  Printeris idle for 10 seconds
«  Reset Printer command (0x1D OxFF)
«  Print To Journal command (described below)

« RAM becomes filled before one of these other triggers occurs.

The printer goes busy at the communication interface while writing to the journal flash buffer.

Journal Flash buffer

A portion of flash memory is available for the journal flash buffer. By using the Flash Memory User Sectors Allocation
command (0x1D 0x22 0x 55 n1 n2), the user can allocate the number of 64Kbyte sectors used for logos, user storage,
and journal flash buffer.

If there are X sectors available, the Flash Memory User Sectors Allocation command will allocate n1 sectors to logos,
n2 sectors to user storage, and (X - n1 - n2) sectors for the journal flash buffer. If all available sectors are allocated for
logos and user storage, there is no flash available for the journal.

The firmware default allocation is 1 sector for logos, 1 sector for user storage, and the rest for journal, but this may
be changed at printer build time. Journal flash allocation and flash usage information is available via commands
described below, and is printed on the diagnostics form.

Before erasing flash, check to see if there is journal data stored, and print it out if necessary.
Triggers that cause the journal flash buffer to be cleared are:
«  Clear Journal command (described below)

- Flash Memory User Sectors Allocation command (0x1D 0x22 0x 55 n1 n2) reallocates flash
memory.

«  New Flash firmware is downloaded to the printer

Exception Conditions in Auto Journal Mode

When there isn't enough memory available in the journal flash buffer, the printer beeps at each receipt to signal the
flash full condition. The printer will print a duplicate receipt and cut after it, instead of writing it to flash, and clear
out the RAM buffer. When the trigger for writing to flash is a knife cut (which would be the usual case in Auto Journal
Mode) the customer receipt is easily detached from the duplicate receipt by the operator.

If a receipt is over 4Kbytes in size, and there are less than 4Kbytes available in the journal flash buffer, the printer will
not print a portion of the duplicate receipt in the middle of the original receipt. This portion of the duplicate receipt is
lost.
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Printing and Erasing the Journal Flash Buffer:

Operator Activation of Journal Print and Erase

Enabled via 1F 03 2E 01. Disabled via 1F 03 2E 00. Enabled and disabled also via the config menu under the
Emulation/Software Options sub-menu. Default is disabled. Option prints on diagnostic Form II:

Journal print via Command Only  (when disabled)
Journal print via Operator (when enabled)
Printing Journal via Operator (when enabled):
1) Open the receipt cover.

2) Press the paper feed button three times quickly, about a half second each. A short tone will sound each time. If you
press the feed button too long, or wait too long between depressions, a longer tone will sound and the sequence is
aborted; you have to start over.

3) Close the receipt cover.

If there is nothing in the journal, the message “No Flash journal” prints out on the receipt. If there is something in the
journal, it prints on the receipt, followed by a query to the operator printed on the receipt:

Erase journal?

Yes --> Long click
No --> Short click

1FOAC3 ClearJournal

Erases the journal flash buffer. Printer goes busy at the communication interface while the flash is being erased.
Application should not send any further data or commands until printer goes not busy at the communication
interface. Printer returns a 0xOD when the erase is complete. At this point the application can resume sending data to
the printer.

1FOAC4 PrintJournal

Prints contents of journal data saved in flash. Printer goes busy at the communication interface. Application should
not send any further data or commands until printer goes not busy at the communication interface. If paper runs out,
printing will pause until a new roll is loaded, then resume where it left off.

Points to note when printing the journal:

«  Receipt character attributes and bar code attributes are set to their default values before
and after printing the journal.

+  Receipt station is selected.
«  Macro definitions are not cleared.

«  If the macro execution command is in the journal, the macro definition should be in the
journal also. If not, the printed journal might look OK before a power cycle when the
macro definition is still in memory. After a power cycle the macro definition will be gone.

«  If User Defined characters are printed, their definitions (0x1B 0x26 ....) should be stored in
flash (via Ox1D 0x22 0x33) and their selection command (0x1B 0x25 0x01) should be in the
journal buffer.
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TFOAC5 Return Journal Status
Returns one byte of status.

bit 0 = 0 >> Write to flash successful
bit 0 = 1 >> Write to flash fail

bit 1 =0 >> RAM allocation for journal data successful
bit 1 =1 >> RAM allocation for journal data fail

bit 2 = 0 >> Auto Journal Disabled
bit 2 =1 >> Auto Journal Enabled

1TFOAC6 ReturnJournal Flash Size
Returns two 3-byte counts in hexadecimal notation, as n1 n2 n3 and m1 m2 m3.

Journal flash buffer total size = (n1* 0x10000 + n2 * 0x100 + n3)
=(n1*65,536 + N2 * 256 + n3) decimal

Journal flash buffer used =(m1 * 0x10000 + m2 * 0x100 + m3)
=(m1*65,536 + m2 * 256 + m3) decimal

Journal flash buffer total size corresponds directly to this line on the diagnostics form:
Flash Journal Size :nnnn kbytes

Journal flash buffer used corresponds inversely to this line on the diagnostics form:
Journal Unused :mmmm kbytes

1TFOAC7 Write Journal RAM Data to Flash

Writes the journal data in RAM to Flash and marks it as a complete journal entry with two print commands: 0x0A
0xO0A. Printer goes busy at the communication interface while the flash is being written. Application should not send
any further data or commands until printer goes not busy at the communication interface.
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