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PREFACE

This technical reference describes the DPU-D2/D3 series thermal printer.
(hereinafter referred to as “printer”)

Read the User’s Guide supplied with the printer for details regarding basic operation and maintenance
procedures.

DPU-D2/D3 series have the following models.
o DPU-D2-00A-E (2 inches USB / Serial model)
e DPU-D3-00A-E (3 inches USB / Serial model)
o DPU-D2-01A-E (2 inches Parallel model)

¢ DPU-D3-01A-E (3 inches Parallel model)

The printer complies with EU RoHS Directive (2002/95/EC)
The printer contains “Pb”, the details are described below.

e Printer mechanism : a particular copper alloy parts, a particular component in glass of the
electronic parts

e Circuit board : a particular component in glass of the electronic parts

*Lead-containing items listed above are exempt from EU RoHS (2002/95/EC).



[Manual Configuration]

CHAPTER 1: TERMS USED IN THIS MANUAL

e This chapter describes the basic terms that are frequently used in this technical reference.
CHAPTER 2: SPECIFICATIONS

o This chapter describes the printer main body and thermal paper specifications.
CHAPTER 3: PREPARATION AND OPERATION

e This chapter describes parts name of the printer, how to install the thermal paper and function
setting.

CHAPTER 4: INTERFACE

o This chapter describes the interface specifications.
CHAPTER 5: LAMPS AND SWITCHES

o This chapter describes the printer status by lamp display and functions of switches.
CHAPTER 6: SOFTWARE SPECIFICATIONS

e This chapter describes the command function.

APPENDIX A: CHARACTER CODES
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CHAPTER 1
TERMS USED IN THIS MANUAL

This chapter describes the terms used in this manual.

¢ Relationship between Input Buffer and Line Buffer

When the DPU-D2/D3 series (hereinafter it is referred to as “printer”) receives data (character

codes and commands) from the host devices, it stores the data in the printer input buffer. The input
buffer has a capacity of 4K bytes (4096 bytes). Then, the printer retrieves data from the input buffer.
If data is character code, data is stored into the line buffer. If data is command, data is executed as

command immediately.

The printer inputs character codes to the line buffer until the amount of character codes reaches
the amount to be printed on one line, then prints the characters. The printer repeats this operation
to print all the character data.

The relationship between the input buffer and line buffer is illustrated in Figure 1-1.

Host Device
\ Input Buffer

\hn]e Buffer Print Operation One Line of Characters
\ is Printed.

Figure 1-1 Relationship between Input Buffer and Line Buffer

e One Line Full Print

The printing executed when the data in the line buffer exceeds one line.
The one line character data stored in the line buffer. If the character data is overflow in one line, the
data in the line buffer is printed. The overflowing data is stored at the beginning of the next line.
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e 1-byte characters and 2-byte characters

The printer can print two-size characters; 1-byte characters and 2-byte characters.
Table 1-1 lists the character types which can be printed by 1-byte and 2-byte characters.

Table 1-1 Character Types and Relationship between 1-byte and 2-byte Characters

Character Types

Extended graphics character

Katakana character set 1

Katakana character set 2

1-byte characters Codepage 1252

Downloaded character

User page

1-byte character addressed in 2-byte code system

Kanji
User-defined characters

* The size of a character to be printed differs depending on the font specified. (See 2.1 Printer Specifications.)

2-byte characters

e Line Spacing

Line spacing is the space between the lines of printed characters (See Figure 1-2).

Line Spacing

Figure 1-2 Line Spacing

This printer use a line thermal print mechanism, therefore, a paper feed step is necessary before
printing characters or bit images.

The line feed command with printing feeds the thermal paper for height of characters or bit images.
Therefore, a paper feed amount which is smaller than character or bit image height is ignored.
Printing with underline feeds the thermal paper 3 dot lines in addition to the character height.

Line feeding without printing feeds the thermal paper for specified line feed amount.

e Character Spacing

Character spacing is the space between each character in the horizontal direction (See Figure
1-3).

b

Character Spacing

Figure 1-3 Character Spacing

e Line

The word “line” in this manual indicates a line of characters. For example, the sentence “the printer
feeds paper one line” indicates that the printer feeds thermal paper a line of characters.
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e Dot Line

The words “dot line” in this manual indicate a line of dots in the vertical direction. For example, the
sentence “the printer feeds paper by one dot line” indicates that the printer feeds paper by the
space of 1 dot.

e Notation in the Technical Reference

e Hexadecimal
Hexadecimal is showing as follows;
Example: 0AH (a hexadecimal unit 'H' is added behind a hexadecimal number.)

e Character string

A character string is showing as follows;
Example: 'G' (a character string 'G' is enclosed with a single quotation mark.)
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CHAPTER 2
SPECIFICATIONS

2.1 PRINTER SPECIFICATIONS

Table 2-1 Printer Specifications

Specification

Iltem
DPU-D2-0xA-E DPU-D3-0xA-E

Total number of dots 384 dots/line 576 dots/line
Printable dot per line 384 dots/line 576 dots/line
Resolution W8 dots/mm x H8 dots/mm W8 dots/mm x H8 dots/mm
Printing width / paper width 48/58 % omm 72180 ° omm
Printing speed 100mm/s max. * 80mm/s max. *
Number of characters per line 327 48"

16 dots 1-byte characters  :16 dots x 8 dots
24 dots 1-byte characters  :24 dots x 12 dots
16 dots 2-byte characters  :16 dots x 16 dots
24 dots 2-byte characters  :24 dots x 24 dots

Character size (height x width)

Extended graphics character set

Katakana character set 1 and Katakana character set 2
Codepage 1252

JIS 1st and 2nd level of kaniji

Downloaded character

User-defined character

Optional font

Character set

User page
Serial (RS-232C conformity) *3
Interface USB (Ver.2.0 conformity) *3
Parallel (Centronics conformity) ™
Input buffer size 4K bytes
Dimensions (excluding convex part) W80mm x D69mm x H85.5mm({W102mm x D69mm x H85.5mm
Mass (excluding thermal paper) 180g max. 210g max.
Operating voltage range 50V1t09.0V
. . Temperature |-10°C to 50°C
Operating condition — -
Humidity 30%RH to 85%RH (Non condensing)
s git Temperature -20°C to 60°C
torage condition Humidity 5%RH to 90%RH (Non condensing)

*1: Maximum printing speed reaches; Driving voltage 8.5V, printing ratio is 7.5% or lower, thermal head temperature is 25°C.
*2: 1-byte character (24 dots x 12 dots) and character spacing is 0 dot.

*3: DPU-Dx-00A-E

*4:. DPU-Dx-01A-E
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2.2 THERMAL PAPER SPECIFICATIONS

Table 2-2 Specified Thermal Paper Specifications

Item

Specifications

Specified thermal paper

Nippon Paper Industries Co.

Qji Paper Co., Ltd.
Mitsubishi Paper Mills, Ltd.
JUJO Thermal

Mitsubishi Hi-Tech Paper

Papierfabrik August Koehler AG

KSP
KANZAN

TF50KS-E2D
TP50KJ-R
PD160R-N
P220VBB-1
AF50KS-E
AP50KS-D
AP50KS-FZ
F5041
P5045
KT55F20
P350

KF50
KPR440

Paper width

58 % ,mm (DPU-D2-0xA-E)
80 % o mm (DPU-D3-0xA-E)

Outside diameter

50mm max.

Printing surface of paper roll

Outside




2.3 PRECAUTIONS

To maintain the primary performance of the printer and to prevent future problems from occurring, follow the
precautions below.

2.3.1 Design and Handling Precautions

If printing at a high print ratio for longer length, non-printing area may be colored due to an
accumulation of heat. Verify the performance with your actual device.

Printing at a high print ratio or using the printer under low temperature condition may cause
irregular printouts or generate loud noise. This is not a failure in the printer, but an inherent thermal
paper phenomenon.

Do not print the two-dimensional bar code and ladder bar code (its bar is to be printed verticality to
the printer) out of the ambient temperature from 0°C to 40°C. The bar code's reading accuracy may
be downed.

The height of the ladder bar code requires over 10 mm. The bar code's reading accuracy may be
downed.

When printing ruled lines, 2-dot configuration is needed. In case of 1-dot configuration, the printed
lines may be invisible.

Do not install the printer in direct sunlight or such areas.

Be careful about ambient temperature and relative humidity.
Suitable environment for the use of the printer is as follows:
- Ambient temperature : -10°C to 50°C

- Relative humidity : 30%RH to 85%RH (Non condensing)

40°C85%RH
90 /
[A4

80 \
T 60
o
\D (e}
S 50°C52%RH
Pl
T 40
IS
>
T
(0]
2 20
©
[0]
o

0

0 10 20 30 40 50

Temperature (°C)

When handling this product, be aware of static electricity. If the static electricity is discharged, this
could case communication failure. When this problem occurs, disconnect the USB connector that is
connected to the host device and wait few seconds before connect it again.
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e Put the caution label in the area below, when it is necessary. The following describes the area to
put the caution label as an example of the DPU-D2-0xA-E.

The area to put the caution label

N

Q!

ik =4

e Be careful not to drop or bump the printer on a hard surface.
e Clean the printer using soft, lint-free cloth. Do not use organic solvent.

o After the printer has been left not in use for long period of time, the platen could be deformed and
resulted in print quality deteriorated. In this case, feed thermal paper for a while to recover
deformation of the platen. If the thermal head is remained in contact with the platen without
thermal paper for a long time, the platen and the thermal head may be stuck together and may not
restart. If facing this problem, open the paper cover and close it again.

e When the printer is left unused for a long period of time, a white powder appears to the surface of
platen. (This is the powder by which an ingredient of a thermal paper was recrystallized.)
If the powder appears to the platen, wipe the platen with ethanol and use the printer after ethanol
has dried completely.
Also, make sure not to adhere ethanol except the platen area. If ethanol adheres except the platen
area, wipe it off immediately.

¢ When cleaning the thermal head, wipe the thermal head with a cotton swab or other soft material.

o Before use, always clean the terminals using a dry, soft, lint-free cloth. If the terminals are dirty, it
may cause contact failure.

¢ Do not install the printer near devices that generate strong electromagnetic fields such as a copy
machine.

¢ Do not open the paper cover during printing; otherwise this may reduce the efficiency of the printer
and may cause damage.

o Never pull out the thermal paper while the paper cover is closed. The printer mechanism may
become damaged.
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Do not hit or scratch the surface of the thermal head with any sharp or hard object. This could
damage the thermal head.

Connect or disconnect the connecting terminal after turn off the power.

Do not remove or reinstall the connector cable during printing or transmission. Do not touch the
connector cable during printing.

The printer is not waterproof and drip proof. Prevent contact with water and do not operate with
wet hands as it may damage the printer or may cause a short circuit or fire.

The printer is not dust proof. Never use the printer in a dusty place, as it may damage the thermal
head and paper drive system.

Do not use the printer in corrosive gas and siloxane atmosphere as it may cause the contact failure.

Refer to "SAFETY PRECAUTIONS" and "OPERATING PRECAUTIONS" on "Thermal Printer DPU-
D2/D3 Series User’s Guide" which is included with the printer for the other precautions.

2.3.2 Thermal Paper Handling

Store the thermal paper in a cool, dry, and dark place.

Do not rub the thermal paper with hard objects.

Do not leave the thermal paper near organic solvents.

Do not allow plastic film, erasers, or adhesive tape to touch the thermal paper for long periods.
Do not stack the thermal paper with diazo copies immediately after copying or wet type copies.
Do not use chemical glue.

Do not use the paper roll with glued end or folded end. In case of using such paper roll, replace to
a new one before the end of the paper roll is shown up.

Always use the specified thermal paper. See 2.2 SPECIFIED THERMAL PAPER for more details.

2.3.3 Precautions on Discarding

When discarding used printers, discard them according to the disposal regulations and rules of each
respective district.

2-7



CHAPTER 3
PREPARATION AND OPERATION

This chapter describes parts hame of the printer, dimensions and function setting method which are required
to connect the host device with the printer.

3.1 UNPACKING

Once you have opened the carton, make sure it contains the printer and all accessories.

— Standard Configuration

e 7

L]

Spacer Set for Fixing Plate
Printer Fixing Plate 3 pieces for 1 set

(Thickness 0.2, 0.5, 1.0mm)

D 4

User’s Guide Mounting Screw for Fixing Plate (M3 X 6) 2 pieces
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3.2 PART NAMES

Figure 3-1 and Figure 3-2 describe part names of the printer as an example of the DPU-D2-00A-E.

Paper cutter

Opening/CIosing lever
FEED Switch

Paper cover _}— Power lamp

| Error lamp

Figure 3-1 Front Face

Insert nut for fixing plate

T A

Insert nut for fixing plate

USB connector \D d Connector for
(DPU-Dx-00A-E) _~ external connection
H‘""'ﬂ-m% B
(0] (o]

Figure 3-2 Back Face



3.3 HOW TO INSTALL THE FIXING PLATE

Figure 3-3 shows fixing hole dimensions of the panel to fix the printer.

Figure 3-4 shows fixing plate condition and Figure 3-5 shows fixing plate dimensions.

0
°F
<
o
(sn]
0
A -0.5
Dimension A
Model Dimension
DPU-D2-0xA-E 76.9
DPU-D3-0xA-E 98.9

Figure 3-3 Fixing Hole Dimensions

54.3

Figure 3-4 Fixing Plate Condition

3-3

Unit

Unit

mm

mm



54.8

\e\
\@J S A
\\‘\6\
‘-\\\
‘\\tkc‘
| — b
12|
_ 24
Model Dimension A Dimension B
DPU-D2-0xA-E 81 9.5
DPU-D3-0xA-E 103 20.5

Unit

Figure 3-5 Fixing Plate Dimensions (Reference)

mm



3.3.1 How to Install the Fixing Plate

Insert the printer from the front of the panel and then fix the printer and the panel by using the fixing plate.

Spacers for Fixing Plate
(Use the spacers in pile as much as you need.)

Mounting Screw for Fixing Plate

i
& _Fixing Plate

Mounting Screw for Fixing Plate

(NOTE) To use the spacers for the fixing plate according to the panel thickness, see the
following list.
Improperly using the printer may cause its deformation and resulted in hard-to-
open the paper cover or print quality deteriorated.
Please consult us when using the panel which exceeds 2.2mm thickness.

(Unit : mm)

Panel thickness

Spacer thickness

Panel thickness

Spacer thickness

1.0 No 1.7t01.8 0.5and 0.2
1.2 0.2 2.0 1.0
15t01.6 0.5 2.2 1.0and 0.2

(NOTE) The screw tightening torque is 49¢cN

+ m (5kgf « cm).




3.4 INSTALLING THE THERMAL PAPER
(a) Pull up the opening/closing lever (release the paper cover lock) and,

(b) Pull the opening/closing lever toward, and open the paper cover.

(c) Installing the thermal paper in the direction shown in the figure.

..

e

W W ’

==Y

Y=

(d) Leave the thermal paper edge out from the printer, press the center at the top face of the paper
cover and close it.

& Be careful not to cut the finger with the blade edge of the paper cutter.
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3.5 FUNCTION SETTING

The printing method, paper types, and so on can be preset after turn on the printer.

Preset these functions before using the printer.

There are 40 bytes of the function settings from SWDIP1 to 40, 6 bytes of SWDIP1 to 5 and 35 can set by
users. The function settings are stored in the FLASH memory that is mounted on the printer. Do not rewrite
the SWDIP6 to 34 and SWDIP36 to 40 which stored for the system use. Once these are set, these are
stored until changing again.

When the function settings write into the CG ROM, the printer rereads the function settings during
initialization. Thus, do not need to execute the command for function settings after turn on the printer or
initialization.

To change the function settings, send the function setting command (6.4.10 Auxiliary Functions, DC2 'k’ or
DC2 'w’) after connecting the printer to host device.

Table 3-1 Function Setting

SWDIP Function Number of byte
1to5 | General settings1to5 5 bytes
6to 34 | Reserved 29 bytes
35 Character Code Table Setting 1 byte
36 to 40 | Reserved 5 bytes

Details for settings are described below. The value that is indicated by shaded area (boldface) shows a
default setting value.

(NOTE) Be sureto set the value to 0 or 1 as specified for the function that the value (either
Oor 1) is specified as "Fixed" in the following list.
Otherwise it may cause a malfunction or damage to the printer.




(1) General Setting 1 (SWDIP1)
Setting the printer mechanism or selecting the peripheral.

Do not change the setting Table 3-2 of the printer. If the setting is changed, the printer may not work

correctly.
Table 3-2 General Setting 1 (SWDIP1)
) Value
SWDIP Function
0 1

1-1 Autocutter selection Prohibition Disable

1-2 to 3 | Peripheral device selection - Fixed
1-4 Auto-loading selection Prohibition Disable
1-5 Mark sensor selection Prohibition Option sensor
1-6 Paper-near-end sensor selection Prohibition Disable
1-7 Reserved - Fixed
1-8 Reserved - Fixed




(2) General Setting 2 (SWDIP2)
Selecting the drive method of the printer mechanism.

o Number of dots selection for dynamic division drive (SWDIP2-2 or 3)
When selecting the dynamic division, the maximum number of the drive dot can be set.

Table 3-3 General Setting 2 (SWDIP2)

Value
0 1

SWDIP Function

91 Division erve method selection Prohibition Dynamic div.
(Head drive)

Number of dots selection for

22103 dynamic drive (Division method) Refer to Table 3-4
2-4  |Reserved - Fixed
2-5 |Reserved - Fixed
2-6  |Reserved - Fixed
2-7 Reserved - Fixed
2-8 Reserved - Fixed

Table 3-4 Number of Dots Selection for Dynamic Drive (SWDIP2-2 to 3)

SWDIP2-3 | SWDIP2-2 | Number of dots selection for dynamic drive
0 0 32
0 1 64
1 0 Prohibition
1 1 Prohibition

(NOTE) If selecting 32 dots by the number of dots selection for dynamic drive, the print
defect and strange sound occur due to ambient conditions and printing condition.
It may cause poor print quality. Verify the performance at the usage environment.




(3) General Setting 3 (SWDIP3)
Selecting the thermal paper.

e Thermal paper selection (SWDIP3-2 to 6)
Selecting the thermal paper to use.

Table 3-5 General Setting 3 (SWDIP3)

) Value
SWDIP Function
0 1
3-1 Mark mode selection Prohibition Disable
3-2to 6 | Thermal paper selection Refer to Table 3-6
3-7 Reserved - Fixed
3-8 Reserved - Fixed
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Table 3-6 Thermal Paper Selection (SWDIP3-2 to 6)

SWDIP3-6 |SWDIP3-5| SWDIP3-4 | SWDIP3-3| SWDIP3-2 Thermal paper selection
0 0 0 0 0 TF50KS-E2D
0 0 0 0 1 TP50KJ-R
0 0 0 1 0 Prohibition
0 0 0 1 1 Prohibition
0 0 1 0 0 Prohibition
0 0 1 0 1 P220VBB-1
0 0 1 1 0 Prohibition
0 0 1 1 1 P350
0 1 0 0 0 Prohibition
0 1 0 0 1 Prohibition
0 1 0 1 0 PD160R-N
0 1 0 1 1 AF50KS-E
0 1 1 0 0 Prohibition
0 1 1 0 1 KT55F20
0 1 1 1 0 F5041
0 1 1 1 1 KF50
1 0 0 0 0 AP50KS-D
1 0 0 0 1 KPR440
1 0 0 1 0 AP50KS-FZ
1 0 0 1 1 P5045

Other than those above Prohibition

(NOTE) If too much energy is applied to the thermal head, it would shorten its life span and
cause the paper feed problem. Set an accurate thermal paper selection and print
density. If selecting the thermal paper that is different from the one specified in the
thermal paper selection or in case of not setting the print density in 100%, the
specified life span would not be guaranteed of the product specification in this
technical reference. Verify the performance with your actual device before printing.
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(4)

(6)

General Setting 4 (SWDIP4)

Setting the print density by 1%.

Table 3-7 Setting the Print Density (SWDIP4)

SWDIP Function Number of byte | Definition range Default
4 Print density selection 1 byte 60 to 140 (%) 100 (%)

(NOTE) If too much energy is applied to the thermal head, it would shorten its life span and
cause the paper feed problem. Set an accurate thermal paper selection and print
density. If selecting the thermal paper that is different from the one specified in the
thermal paper selection or in case of not setting the print density in 100%, the
specified life span would not be guaranteed of the product specification in this
technical reference. Verify the performance with your actual device before printing.

General Setting 5 (SWDIP5)
Setting the function of status response, the data processing and performance.

e Automatic status response selection (SWDIP5-1)
Selecting the automatic status response function whether to be enable or not.

¢ Print data handling when an error occurs (SWDIP5-2)
Select print data handling when an error occurs whether to enable or not.
If selecting print data handling when an error occurs to enable, discard the printing data and the
command below.
->Feeding, Execution Response Request

(NOTE) If print data handling when an error occurs is enabled, and errors occur during
processing the command, the command processing is not completed till receiving
the all remaining data. When the errors occur if there is the data during
processing, send the all remaining data and enter the next command.

Table 3-8 General Setting 5 (SWDIP5)

Value
SWDIP Function
0 1

5.1 Automatlc status response Enable Disable

selection
5.2 Print data handling selection Enable Disable

when an error occurs
5-3 Reserved - Fixed
5-4 Reserved - Fixed
5-5 Reserved - Fixed
5-6 Reserved - Fixed
5-7 Reserved - Fixed
5-8 Reserved - Fixed
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(6) Reserve (SWDIP6 to 34)

SWDIP6 to 34 are all reserved. Send the code below after the 6th byte, if executing 40 byte all writing by the
function setting command.

50H, 00H, 00H, 00H, F4H, 01H, 96H, 00H, 05H, 00H, 2CH, 01H, E8H, 03H, 2CH, 01H, 88H, 13H,
88H, 13H, 04H, FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH

(7) Character Code Table Setting (SWDIP35)
Preset the character code table.
If setting the value as the undefined parameters as a character set or 255, the character code table

specifies as 0 (extended graphics). See the Character Code Table Select command (8.4.3 Character
Set, ESC 't") for the character code table.

Table 3-9 Character Code Table Setting (SWDIP35)

SWDIP Function Numbers of Bytes Definition Range Default Value
35 Character Qode Table 1 byte 010 255 255
Setting

(8) Reserved (SWDIP36 to 40)

All SWDIP36 to 40 are reserved. Transmit the following codes for the value of SWDIP36 to 40 if the
writing is performed with 40 bytes.

FFH, FFH, FFH, FFH, FFH
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3.6 TEST PRINT
The printer has a test print function that prints function settings contents and character strings for test.

(a) Be sure that the thermal paper is installed to the printer and the printer is turned off. If the thermal
paper is not installed, install the thermal paper to the printer.

(b) Press the FEED switch and turned on the printer.
(c) The test print is performed.

(d) The printer goes to HEX dump mode after test printing is completed.
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3.7 HEX DUMP MODE
This function can be used to check whether the host device transmits data to the printer correctly.
(@) The printer goes to HEX dump mode after test printing is completed.

(b) Input data from host computer. The data input through the printer interface is printed as
hexadecimal code, 8 bytes at a time. If the input buffer contains less than 8 bytes of data, it is
printed when the FEED switch is pressed.

8 bytes

Input PRINT#1,"abcdef" to the host computer and press the Return key.
The printer prints 'abcdef' in hexadecimal notation and two control codes (ODH and 0AH).

oK [HEX DUMP MODE]
PRINT #1,"abcdef" < —» | 6162 63 64 65 66 0D 0A

Host device

Less than 8 bytes

Input PRINT#1,"abc" to the host computer, press the Return key, and then press the FEED switch.
The printer prints 'abc' in hexadecimal notation and two control codes (ODH and 0AH).

oK [HEX DUMP MODE]
PRINT #1,"abc" < — | 6162 630D 0A

Host device Printer

(c) Turn off the printer to exit the HEX dump printing.

HINT

Some BASIC use a PR# statement instead of PRINT#. Refer to the computer manual for details on
BASIC.
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CHAPTER 4
INTERFACE

This chapter describes the interface specifications which are required to connect the host device with the
printer.

Irrespective of the interface used, amount of the input buffer in the printer is 4K bytes, and output buffer is

256 bytes. If the output buffer becomes the condition of the buffer full, the printer waits data processing until
the buffer can be received data. Keep in mind that printing process does not perform in that meantime.

4-1



4.1 SERIAL INTERFACE SPECIFICATIONS (RS-232C CONFORMITY)

(1) General specifications

Iltem

Specification

Synchronization

Asynchronous

Data control

Busy, Xon/Xoff (simultaneous output)

MARK =-3.0 V to -15.0 V: Logic '1'

Signal level SPACE= +3.0 V to +15.0 V: Logic 0"

Baud rate 115200bps

Data bit length 8bits

Stop bit length 1bit

Parity None

Reset Break signal input to RxD (20ms or longer)

(2) Pin assignment

Connector for external connection

Pin No. Name I/O Function
11 TxD O Serial data transmission
12 RxD I Serial data reception
13 RTS O Serial RTS signal
14 CTS I Serial CTS signal
15 DTR (0] Serial DTR signal
16 DSR I Serial DSR signal
17 GND — GND
18 IF SELECT I Connect #18 to GND during serial communication.
19 N.C. — No connection
20 N.C. — No connection
21 N.C. — No connection

(3) Connector for external connection (DPU-Dx-00A-E)

O

25

O 0O 0O 0O0OO0O O O O 0O o0 o

1

O

26 © © © 0 0O OO0 OO0 0 0 O Oy

Connector [Plug]: XG4A-2632 (OMRON)

4-2




(4)

(%)

Data reception

When 4032 bytes or more of data are stored in the input buffer, the printer operates like below and
requires the host device temporarily stop sending data.

¢ IRTS terminal change to “High”.
e Outputs Xoff (13H) from TxD.

Then the amount of data stored in the input buffer becomes 3968 bytes or less, the printer operates like
below and requires the host device to transmit data.

e IRTS terminal change to “Low”.
e Outputs Xon (11H) from TxD.

Up to 64 bytes of input data are guaranteed after the !RTS terminal has become “High”.

Data transmission

The printer transmits the data which correspond to all sorts of response command from TxD.
Data is transmitted according to the transmission conditions in “4.1 (1) General specifications”.

(NOTE) If the output buffer becomes the condition of the buffer full, the printer waits data
processing until the buffer can be received data. Keep in mind that printing
process does not perform in that meantime.
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4.2 USB INTERFACE SPECIFICATIONS

(1) General specifications

Item Specification

USB Version Ver 2.0 conformity

USB Printing class specification 1.1

Communication speed Full speed (12Mbps)

Communication protocol Bulk transfer

(2) Pin assignment

USB connector

Pin No. Name I/O Function
1 Vbus — USB power supply
2 D- 1/0 USB data signal
3 D+ 1/0 USB data signal
4 N.C. — No connection
5 GND — GND

Connector for external connection

Pin No. Name /10 Function

18 IF SELECT I OPEN during USB communication.

(3) USB connector (DPU-Dx-00A-E)

dAdnd
gooog H

1 5

Mini B type
(4) Data reception

USB data reception uses a bulk-out transfer method.

The data are received even during the printing operation, and when the data accumulate in the input
buffer by the amount of input buffer + 2 packets, the NAK response continues until amount of the input
buffer becomes 129 bytes or more.

The number of bytes that can be received with one packet is maximum 64 bytes. When an error
occurs, the NAK response continues until the error is cleared after receiving data of 2 packets.
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(5) Data transmission

USB data transmission uses a bulk-in transfer method.

The response data are stored temporarily in the transmission buffer, and a response is made to the
bulk-in packet request from the host device. If no transmission data exist, the zero length data is
returned when the bulk-in request is received. The number of bytes that can be transmitted with one
packet is maximum 64 bytes. The size of the output buffer for USB data output is 256 bytes. If the
output buffer becomes the condition of the buffer full, the printer waits data processing until the buffer
can be received data. Keep in mind that printing process does not perform in that meantime.

(6) USBID
Table 4-1 USB ID (DPU-D2)
Iltem Type Specifications
Vendor ID HEX 0619H
Product ID HEX 0115H

Manufacturer String

Character string

Seiko Instruments Inc.

Product String

Character string

SII LTPDx45 Series.

IEEE1284 Device ID String

Character string

MFG:SII;MDL:DPU-D2;CLS:PRINTER,;
DES:SII DPU-DZ;

Table 4-2 USB ID (DPU-D3)

Item Type Specifications
Vendor ID HEX 0619H
Product ID HEX 0115H

Manufacturer String

Character string

Seiko Instruments Inc.

Product String

Character string

SII LTPDx45 Series.

IEEE1284 Device ID String

Character string

MFG:SII;MDL:DPU-D3;CLS:PRINTER,;
DES:SII DPU-D3;
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4.3 PARALLEL INTERFACE SPECIFICATIONS

(1) General specifications

Item

Specification

Communication method

Reception : Simplified centronics conformity
Transmission : IEEE1284 nibble mode conformity

Signal level

5V 1/0

(2) Pin assignment

Connector for external connection

Pin No. Name I/O Function
11 ISTROBE I Strobe signal
12 DATAO I Data signal 0
13 DATAL I Data signal 1
14 DATA2 I Data signal 2
15 DATA3 I Data signal 3
16 DATA4 I Data signal 4
17 DATAS I Data signal 5
18 DATAG I Data signal 6
19 DATA7 I Data signal 7
20 IACK O | Acknowledge signal
21 PBUSY O | Busy signal
22 PE O | Out-of-paper signal
23 SELECT O | Selection signal
24 IAUTO FEED XT I Auto feed signal
25 IERROR O | Error signal
26 ISELECT IN I Selection input signal
27 IINIT I INIT signal
28 5V (O) |+ 5V (pulled up with the resister of 1.2kQ)
29 GND — |GND

(3) Connector for external connection (DPU-Dx-01A-E)

33
O
34

¢ o 0 00 O0C O O0CO0OOoQC OO 00 00 0o0

1

O 0O 0 0 0 0 0 0 0O 0 o0 0000 00

2

Connector [Plug]: XG4A-3432 (OMRON)
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(4)

()

Data reception

The parallel data input for the printer by 8 bits parallel and handshake method.

The data are received even during the printing operation, and output PBUSY or 'PACK signal each 1
byte receiving.

When the data stored in the input buffer of the printer 4096 bytes and PBUSY outputs “High”. After the
printer stops data reception, proceeds the processing and the data in the input buffer is 4095 bytes or
less, PBUSY outputs “Low".

Data transmission

The printer can transmit data by IEEE 1284 nibble mode conformity.
The printer transmits the data below.

Response data of each response command

The printer temporarily stores response data in output buffer, and responds to nibble mode request of
the host device.

The capacity of the output buffer is 256 bytes. Be careful when the output buffer becomes full, the
printer does not print until the buffer can be received data.
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4.4 ERROR STATUS OUTPUT
(1) Pin assignment

The printer outputs the printer status to the status signal of connector for external connection except
POWER lamp or ERROR lamp.

ST1 to ST3 are pulled up at a resistance of 47kQ respectively inside the printer.

ST4 is pulled down at a resistance of 47kQ.

Pin No. Name 1/0 Function
5 ST1 @] Status signal 1
6 ST2 @] Status signal 2
7 ST3 @] Status signal 3
8 ST4 @] Status signal 4

4.5 CONNECTING TO THE SWITCH

Connector for external connection are feed signal that fed the thermal paper and reset signal that
initialized the printer.

The IRESET and !IFEED signals are pulled up by Vg4 at a resistance of 47kQ respectively. When
connecting the switch externally, it is possible to operate the printer only if the switch is connected
between the each signals and GND.

Feed signal is connected to the feed switch of the printer main body.

(1) Pin assignment

Pin No. Name 110 Function
9 IFEED I Feed signal
10 IRESET I Reset signal

74LV07 O
Q A O] st
ﬂ 210] s
<|1 : Q| s
(] LLo| s
FEED SW O/O O e
RESET SW O— 210 reser
f-o GND

Figure 4-1 Switch and Display Circuit Sample
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4.6 CONNECTING TO THE POWER SUPPLY

The power supply connects to the terminal of connector for external connection.

Connect all power supply terminals and GND terminals.
Be careful because a large current flows to the power supply terminals.

Narrow or small number of wiring for the power supply may cause the voltage drop.

If the connecting cable that connects the power supply and the cable make longer, may cause voltage

drops and noise. Make the connecting cable as short as possible.

To prevent the printer from being damaged by static electricity:
Connect the FG terminal to the Frame Ground (FG) of the outer case.

(1) Pin assignment

USB / Serial Communication Model (DPU-Dx-00A-E)

Pin No. Name Function
1 Vp Power supply (5.0V to 9.0V)
2 Vp Power supply (5.0V to 9.0V)
3 GND GND
4 GND GND
22 FG Frame GND
23 GND GND
24 GND GND
25 Vp Power supply (5.0V to 9.0V)
26 Vp Power supply (5.0V to 9.0V)

Parallel Communication Model (DPU-Dx-01A-E)

Pin No. Name Function
1 Vp Power supply (5.0V to 9.0V)
2 Vp Power supply (5.0V to 9.0V)
3 GND GND
4 GND GND
30 FG Frame GND
31 GND GND
32 GND GND
33 Vp Power supply (5.0V to 9.0V)
34 Vp Power supply (5.0V to 9.0V)

The maximum current consumption of Vp (Ip(max)) varies according to the used voltage and print

method. Select the power supply according to the condition below.

Ip(max) = Vp x N/166 + 0.6 (A) + 0.1 (A) DPU-D2-0xA-E
Ip(max) = Vp x N/168.9 + 0.6 (A) + 0.1 (A) DPU-D3-0xA-E

N: Selecting the dot number of dynamic division (SWDIP2) or the value specified by the command

(DC2 ‘%)

The default value : 64
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CHAPTER 5
LAMPS AND SWITCHES

This chapter explains printer status by lamp display and functions of switches.

5.1 PRINTER STATUS LAMP DISPLAY

The printer displays by two lamps (POWER and ERROR lamps) and status output signals (ST1 to ST4).

Table 5-1 lists states of the printer.
The order of priorities for error status output is the upper of the list. When more than one status occurs, only
the upper error status is output.

Table 5-1 Printer Status Signals

Display Status output signals
Printer status Error
POWER ERROR
(GREEN) | (ORANGE) ST1 | ST2 | ST3 | ST4
Initializing — O O High | High | High | Low
FLASH memory rewriting — O — High | Low | High | High
Head error T_hermal head is a short - O Low | Low | Low | Low
circuit or open state.
Head temperature error Thermal he?d temperature *'13 - O Low | High | Low | Low
out of the stipulated range.
Vp voltage error P | it . t of
ower su voltage is out o .
Vp voltage initialization | o stipulgtzg rangs. "2 - O Low | Low | High | Low
error
. . 3 | The function setting is not - O Low | High | High | Low
Function setting error
correct. — @) Low | High | Low | High
Paper cover open error Paper cover is opened. — O Low | Low | High | High
Out-of-paper error Thermal paper is not inserted. - O Low | High | High | High
Printing - O - High | Low | Low | High
Print-ready — O — High | Low | Low | Low

*1: Range of stipulated temperature is -20°C < thermal head temperature < 80°C
*2: Range of stipulated power supply voltage is 4.0V < power supply voltage < 10.0V
*3: The function setting error may occur when prohibition items are selected by the function setting command.

O: Light-on, —: Light-off




5.2 ERROR RECOVERY PROCEDURE

When error occurs, the printer stops printing operation.

However, some errors can be recovered to a status just before a printing stop after clearing errors.
Error recovery procedure is shown in Table 5-2.

In this case, the printer resumes the printing from next line or next dot line a print stopped.

Table 5-2 Error Recovery Procedure

Item Recovery Procedure

Head error Non-recoverable error

The printer returns to print-ready status automatically if thermal

Head temperature error head temperature becomes within the stipulated range. "

Return the power supply voltage to the stipulated range, so the
printer;zreturns to print-ready status automatically one second
later.

Vp voltage error
Vp voltage initialization error

Close the paper cover, so the printer returns to print-ready status

Paper cover open error :
P P automatically one second later.

Replace the thermal paper. Close the paper cover, so the printer

Out-of-paper error returns to print-ready status automatically one second later.

*1: Range of stipulated temperature is -20°C < thermal head temperature < 80°C
*2: Range of stipulated power supply voltage is 4.0V < power supply voltage < 10.0V

5.3 FEED SWITCH
The thermal paper can be fed by the FEED Switch.
The printer does not feed the thermal paper if pressing FEED Switch in the following case.

e When the paper cover opens.
e When power supply voltage is larger than 10.0V.
¢ When the printer is during initializing, rewriting the FLASH memory and printing.



CHAPTER 6
SOFTWARE SPECIFICATIONS

6.1 CHARACTER CODES AND COMMANDS

The character code range and user-defined character codes vary when kanji mode is selected with “Kaniji
Mode Specify” command (FS ‘&’) after selecting JIS code system with “Kanji Code System” command (FS 'C’),
and when Shift JIS code system is selected.

6.1.1 JIS Code System

In order to print 2-byte characters by JIS Code System, select JIS Code System with “Kanji Code System
Selection” command (FS ’'C’) and select kanji mode with “Kanji Mode Specify” command (FS ‘&’).

The command functions as 1-byte character code or the first or second byte of 2-byte character code.

If a command is input in 2-byte character codes, the next data is always processed as the first byte. However,
the next data is 1-byte character code for Kanji Mode Cancel command (FS '.’).

If a command is input as the second byte of 2-byte character code, the first byte is ignored.

(1) 1-byte character codes

00H-1FH:  The codes listed below are processed as commands. The other 1 byte system codes are
ignored with 1byte.

09H (HT), 0AH (LF), OCH (FF), 12H (DC2), 13H (DC3), 18H (CAN),
1BH (ESC), 1CH (FS), 1DH (GS)

20H - 7EH: Character code

7FH: Ignored
80H - FEH:  Character code
FFH: It differs depending on character set.

If the extended graphics character set, the katakana character set 1, the katakana
character set 2 or user page character set are selected, they are ignored.
If the Codepage 1252 is selected, it is processed as the character code.

(2) 2-byte character codes
2-byte character codes specify 2-byte characters.

(a) First byte

00H: 1-byte character area. Specify the 1-byte character code with the second byte.
21H -76H:  2-byte character area
77TH: User-defined character area

78H -7EH:  2-byte character area

If the codes other than the above are not commands, these codes are ignored.
The next data to be received is processed as the first byte.
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(b) Second byte
(If the first byte is 00H)

20H - 7EH: The codes are processed as the 1-byte character.

80H - FEH:  The codes are processed as the 1-byte character.

FFH: It differs depending on character set.
If the extended graphics character set, the katakana character set 1, the katakana
character set 2 or user page character set are selected, they are ignored with the first byte.
If the Codepage 1252 is selected, it is processed as the 1-byte character.

(If the first byte is not 00H)
21H-7EH: The codes are processed as the second byte of 2-byte character.

If the codes other than the above are not commands, these codes are ignored with the first byte. The next
data to be received is processed as the first byte.

The codes not defined as JIS code system or special characters in 2-byte character area are processed
as 2-byte character spaces.



6.1.2 Shift JIS Code System

If the Shift JIS Code System is selected with the Kanji Code System Select command (FS ’C’), kaniji characters
can be printed with 2-byte character codes without entering the Kanji Mode Specify command (FS ’&’).

The command functions as 1-byte character code or the second byte of 2-byte character code.
If a command is input at the second byte of 2-byte character code, the first byte is ignored.

(1) 1-byte character codes

00H - 1FH:  The codes listed below are processed as commands. The other codes are ignored
because they are 1 byte.

09H (HT), 0AH (LF), OCH (FF), ODH (CR), 12H (DC2), 13H (DC3), 18H (CAN),
1BH (ESC), 1CH (FS), 1DH (GS)

20H - 7TEH:  Character code

7FH: Ignored
80H - FEH:  See (2).
FFH: It differs depending on character set.

If the extended graphics character set, the katakana character set 1, the katakana
character set 2 or user page character set are selected, they are ignored.
If the Codepage 1252 is selected, it is processed as the character code.

(2) 2-byte character codes
2-byte character codes specify 2-byte characters.
(a) First byte

81H-9FH : 2-byte character area
EOH - EBH:  2-byte character area
ECH: User-defined character area
EDH - EFH: 2-byte character area

The other codes 80H - FEH are processed as 1-byte characters.
(b) Second byte

40H - 7EH:  The codes are processed as the second byte of a shift JIS code.
80H - FCH: The codes are processed as the second byte of a shift JIS code.

If the codes other than the above are not commands, these codes are ignored with the first byte.

The codes not defined as Shift JIS code system or special characters in the 2-byte character area are
processed as 2-byte character spaces.
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6.2 CG ROM

A CG ROM is mounted on the printer. It is possible to use user-defined characters, downloaded characters,
optional fonts, macro function, NV bit image function and downloaded bit image function. ACG ROM is the
FLASH memory and that consists of the following area.

e System area
stores data for controlling system.

e Fontarea
stores font data such as kanji and so on.

e User area
stores downloaded characters, user-defined characters, optional fonts, macro, NV bit image,
downloaded bit image, user page 1-byte font and user page international characters.

System area is rewritten using the commands such as Function Setting (DC2 ’k’) or Maintenance Counter
Preservation (GS ’S’). Font area can not be rewritten. User area can be rewritten using registration commands
of user-defined characters, downloaded characters, optional fonts, macro, NV bit image, downloaded bit
image, user page 1-byte font and user page international characters.

Amount of memory other than system area and font area is 917504 bytes. When using optional fonts, macro,
NV bit image, downloaded bit image, 1-byte Font Rewrite (user page 1-byte font) and 1-byte Font International
Character Registration (user page international characters), it is necessary to know the remaining amount of
memory beforehand. Read this section before using these functions.

(1) Memory area

The printer allocates or frees memory area in order to change uses of the user area and its capacity. Allocating
the memory area means that the memory is divided into the specified capacity (the number of bytes) so as to
be exclusively used for a certain function.

Freeing the memory area means that the division of the memory for the exclusive use of a certain function is
abolished so that the other functions become usable. The freed memory area is not reused until the printer
executes the User Area Initializaton command (DC2 'R’) or User Area Defragment command (DC2 ™ ’1’).

However, when using user-defined characters, downloaded characters, optional fonts, macro, NV bit image,
downloaded bit image, user page 1-byte font and user page international characters, the user must be sure not
to exceed the remaining memory area.

The capacity of one memory area is limited to 65536 bytes for optional fonts, 2060 bytes for macro, 262144
bytes for NV bitimage, and 65536 bytes for downloaded bit image. Do not exceed each limit when using these
functions.

How to calculate the amount of using memory, see the description of each command.

Table 6-1 Memory Area after Initialization

Use Bytes
User-defined characters 9784
Downloaded characters 6184
Optional font 0
Macro definition 0
NV bit image 0
Downloaded bit image 0
User page 1-byte font 0
User page international characters 0




For user-defined characters and downloaded characters, the memory in the User area is allocated beforehand
at initialization and shipment. This area can be freed using commands, and its empty area increased for
optional font, macro, NV bit image, downloaded bit image, user page 1-byte font and user page international
characters.

When defining and registering optional font, macro, NV bitimage, downloaded bitimage, user page 1-byte font
and user page international characters, it is necessary to calculate the remaining memory area constantly. Be
aware that all of the data which exceeds the remaining memory area is ignored.

For definition optional font, macro, NV bit image, and downloaded bit image, 1-byte Font Rewrite (user page)
and 1-byte Font International Character Registration (user page), the area is automatically allocated when the
corresponding command is input. These commands operate as follows:

¢ When the parameter of the command is outside the range:
The printer ignores the part outside and processes the remaining data as the character codes.

¢ When the command is normal but memory area has not been allocated (memory shortage):
All of the data, including the successive data is ignored.

o When the command is normal and memory area has been allocated:
The data is registered.
The remaining memory is confirmed by using the Remaining Memory Response command
(DC2 ™ °2).

(2) Memory control information

After allocating the area, the memory control information is added at the beginning of the allocated area. The
number of bytes for memory control information differs depending on each function. The number of bytes for
memory control information of each function is listed in Table 6-2.

Table 6-2 Number of Bytes of Memory Control Information

Function Number of Bytes
User-defined characters 8
Downloaded characters 104
Optional font 12
Macro 12
NV bit image 2048
Downloaded bit image 12
User page 1-byte font 74
User page international characters 11

[Example]

For user-defined character, 24 x 24 dot character takes 72 bytes and 16 x 16 character takes 32 bytes.
Therefore, there can be up to 94 characters, with 8 bytes of memory control information, as shown below:

(72+32) x 94 + 8 = 9784 bytes

When calculating the remaining memory, include the number of bytes for memory control information.
Since one memory area is limited to 65536 bytes, the maximum number of bytes which can be registered, is as
follows:

Optional font = 65536 — 12 = 65524 bytes



(3) Precautions for macro function

Macro function can not include the commands for allocating or freeing (up) the memory area listed in Table
6-3.

Table 6-3 Commands for Allocating or Freeing Memory Area

Command Command Name
DC2'P Optional Font Define
DC2°'Q’ Optional Font Release
GS’’ Macro Define Start/Stop
ESC ‘& Downloaded Character Define
DC2'D’ Downloaded Character Area Operation
FS’2 User-Defined Character Define
DC2°'G’ User-Defined Character Area Operation
FS'q NV Bit Image Define
GS™ Downloaded Bit Image Define
GS'V Raster Bit Image Print
DC2 ™1’ User Area Defragment
DC2'R User Area Initialization

If the commands listed in Table 6-3 are input during macro definition, that is canceled and deleted.

6-6



(4) Memory management

(a) About memory in the user area of CG ROM

Memory in the user area of CG ROM has the following three kinds of state:

e In use state (Storage state) z
¢ Release state (Erasable state) Release
e Empty state Empty

The user area is in “Empty state” other than allocating for user-defined character and downloaded
character at shipping.

When some data is saved in the user area, the user area turns to “In use state” as explained in the figure
below.

When the data is “In use state” is released, the user area turns to “Release state (Erasable state)”. This
area cannot be used again in this state.

[3] State that the registered
data is released.

[1] Shipping [2] State that some data are

registered.

Allocated memory area

Allocated memory area

G Allocated memory area
for user defined

for user defined for user defined

Allocated memory area
for downloaded character

Allocated memory area
for downloaded character

Allocated memory area
for downloaded characte

Data (1) In use state Data (1) Release state

Empty state

Empty state Empty state

[4] State that the registration and
release are repeated.

Allocated memory area
for user defined

Allocated memory area
for downloaded character

Data (1) Release state

Data (2) In use state

Data (3) In use state

Data (4) Release state

Data (5) In use state

[5] State that the User Area Defragment command
(DC2'* '1") is executed.

Allocated memory area
for user defined

Allocated memory area
for downloaded character

Data (2) In use state

Data (3) In use state

Data (5) In use state

In the example:

*“Some data’ means other than user
defined character and downloaded
character.

Empty state

When data storage and release are repeated, the memory state turns to the [4]. To use the “Release state
(Erasable state)” area again, execute the User Area Defragment command (DC2 ™ '1’). The [5] shows
the memory state after the command is executed.

Execute the Remaining User Area Response command (DC ’* ’2’) to be sure the current memory empty
capacity.

By the Remaining User Area Response command (DC ’*' ’2’), the current memory empty capacity is
respond.

6-7



(b) Precaution of the CG ROM area rewriting, release and allocating

When define and register the command (user-defined character, downloaded character, optional font,
macro, NV bit image, downloaded bit image, user page 1-byte font and user page international
characters), the data are registered in the area already, compare the registered data and newly registered
data. If all data are equal, does not process the overwritten.

The remaining memory amount is checked by the Remaining User Area Response command (DC ' '2’).

The CG ROM is configured with the FLASH memory.

The maximum rewritable number of the FLASH memory is approximately 100000 times.

Execute the User Area Defragment command (DC2 **' ’1’) after getting low memory for restraining the
numbers of the memory rewriting.

Do not turn off the printer while the command on writing or invalidation into the CG ROM executes. If
doing so, operational malfunctioning may occur. To prevent destruction of the CG ROM, transfer the
Execute Response Request command (DC2 ’q’ n) after command on writing or invalidation, and check a
response code.



6.3 STANDARD MODE AND PAGE MODE

There are two ways for print mode: the standard mode that the printer prints the received data each time or the
page mode that the printer prints the page data after received one page data can be selected.

6.3.1 Standard Mode
In the standard mode, the printer prints the received data each time.

When one line buffer is filled up with the character data (buffer full print) or the print condition is established by
the Line Feed command (LF), the Print and Feed Forward command (ESC 'J’ n) or the Print and n Lines Feed
Forward command (ESC 'd’ n), the printer performs printing.

6.3.2 Page Mode

In the page mode, the printer prints at each one page.

The printer enters to the page mode by the Page Mode Select command (ESC 'L).

When the printer enters to the page mode, the printer develops the received data in the print area of the
memory.

When the printer receives the Page Mode Print and Recovery command (FF) or the Page Mode Data Print
command (ESC FF), the printer prints the print data developed on the memory collectively.

In the page mode, there are two methods, the method that the printer prints only one page and the method that
the printer prints the save data for multiple numbers.

(1) Page mode operational procedures

Table 6-4 and Table 6-5 show the printing procedure for page mode printing.

Table 6-4 When Only One Page Print is Desired

Procedure | Command Description Remark

The standard mode and there is no data in

1 ESC'L Selects the page mode. the line buffer are required.

When the print area is not specified, all

2 ESC'W’ | Specifies print area. print area is specified.

When the print start point and print
direction are not specified; Print start point:
upper left; Print direction: left to right

Specifies the print start point

3 ESC'T and print direction.

Develops the data in the

4 Various i .
specified print area.

Prints all data of the page
5 FF mode correctively and
returns to the standard mode.
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Table 6-5 When Multiple Prints are Desired

Procedure|{Command Description Remark
1 ESC'L’ |Selects the page mode. The stan_dard mode and the top of the line
are required.
2 ESC'W' |Specifies print area. W_hen the print areas are not specified, all
print areas are specified.
o . . When the print start point and print direction
3 ESC'T Specifies the print start point and are not specified; Print start point: upper left;

print direction. Print direction: left to right

Develops the data in the

4 Various specified print area.

5 ESC FF Prints ?" data of the page mode The data of the page mode is held.
correctively.

6 Repeats procedure 5 for [A When changing a part of the print data,
number to Reprinted-1] times. |execute procedure 2 to 5.

7 ESC’S’ |Returns to the standard mode.

(2) Data processing of the page mode

(@)

(b)

Preset of the print start position

The character, the bit image, and the bar code are developed with the reference of the print start
position.

Preset the print start position by the Vertical Absolute Position Specify in Page Mode command
(GS ’$’ nl nh ) before transmitting the print contents.

When the printer starts developing characters and bit images, the print start position will be shifted
automatically.

Developing position of characters and image data
Characters

The reference point of characters is lower left.

The developing position is the position that is matched the lower left of characters with the print start
position. After developing, the print start position shifts horizontally for character width plus right
space.

Bit image

The reference point of the bit image is lower left.
The developing position is the position that is matched to the lower left of the bit image with the print
start position. After developing, the print start position shifts horizontally for image width.

Download bit image, NV bit image

The reference point of the download bit image is lower left.
The developing position is the position that is matched the lower left of the download bit image with
the print start position. After developing, the print start position shifts horizontally for the image width.

Barcode

The reference point of the barcode is lower left.
The developing position is the position that is matched the lower left of the image with the print start
position. Therefore, HRI characters are developed at the under position of the print start position.
After developing, the print start position shifts horizontally for the barcode width.
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o Raster bit image

The reference point of the raster bit image is upper left.
The developing position is the position that is matched the upper left of the image with the print start

position. After developing, the print start position shifts horizontally for the image width.

The developing positions of the character and the image data are shown in Figure 6-1.

_______ - T,
1 - 1 .
. 12 1 . 1
1 1 .
. 1 . 1
1 I Download *
+ Double 1 it i 1
1 . 1 bit image .
. height 1 . 1
I character | 1 '
. I . or I --------- -
1 1 . 1 .
. 1 - 1 |
1 1 . .
o2 e ! i l ,
21 1 ; (VY . i .
i 38 i I 1 Bar code [————-=
9900 bit image | i !
: 5888 1 . . g 1 i :
1 g8 gg 1 Bit image 1 . ; | Two- !
00 00 1 . 1 | 4 ional 1
1,30 05 1 1 . ; { demensional !
S 38000089 ! 0 ! | code :
1 38586838 12 I ' Reference | 1 :
=00 [-3-3 ] < . 1 H 1
00 oo .|l S . . i
100 00 oy 1 *  point H 1
.00 oo X 15 . 1 1 1 R
00 o0 % S . |
106 o0 I © 1 . " ! H
A A "o I' e 1 .® I- 1
f f f f ' | HRI |
I Raster character |
Reference  Reference  Reference Reference | bitimage ~ mrmrmrmee= Baseline
point point point point I
1
1

Figure 6-1 Deployment Positions of Characters and Image Data

HINT

Transmit print data after executing the Page Mode Select command (ESC 'L’) or the Print Area Setin
Page Mode command (ESC "W’ xL xH yL yH dxL dxH dyL dyH) then specifying developing position.
If developing position is not specified, the printer does not print data correctly.

(c)

(d)

Direction of Developing position

The printer prints data according to specified direction. Refer to the Character Print Direction Specify
in Page Mode command (ESC 'T’ n).

Print command processing

The commands that involve a print operation in the page mode are FF and ESC FF. Print commands
(LF, ESC'J, etc) in the standard mode do not result in actual printing, but only moving of the print
deployment position.

Buffer full processing

(e)

When all the character data cannot be deployed in the print area, and the subsequent data is
deployed from the beginning of the next line.

When there is no deployment reference position within the area, and the subsequent data is
discarded.

Setting of printing area in page mode



The printing area of this printer differs depending on the connecting mechanism.

Table 6-6 Page Mode Maximum Print Range

Printer Maximum width [ Maximum length
(X direction) (Y direction)
DPU-D2-0xA-E 384 dots 4610 dots
DPU-D3-0xA-E 576 dots 3100 dots
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6.4 COMMAND DESCRIPTION

This chapter describes the commands in each function.

The name of the command

—— Command

Code Indicates hexadecimal codes. ( H)

Definition| Indicates parameter and setting data area

Range

Describes default for the command with parameter

Indicates the function of the commands.

Describes the notes of the commands as needed.
Related Describes the commands related to this command operation.
Commands

Describe the terms below.

Buffer full

The line buffer is full status. In the standard mode, the printer prints data in line buffer and feeds
thermal paper one dot line after receiving new data. That performance is same as LF.

Beginning of line

The beginning of a line signifies satisfaction of the following conditions.
No print data (including space and skip portion caused by HT) exists in the current line buffer.

No specification of the print position by the Absolute Position Specify command (ESC '$’), Relative
Position Specify command (ESC V).

Printable area

X direction maximum width that can be printed, as specified by the print width specification.
See 6.3.2 Page Mode for the print width setting. The print width shows the printable area.

In the page mode, the print length of Y direction maximum width is defined by the Character Print
Direction Specify in Page Mode command (ESC 'T’).

Print area

Print area set with the Print Area Width Set command (GS 'W’) and the Print Area Set in Page Mode
command (ESC 'W’). Must always (Print area<Printable area).

In the page mode, the printer shifts the print position to beginning of line and develops the data after
receiving new data.
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Ignore

This is the state of discarding all the code including the parameter and not doing anything.
Inch

Unit of length. 1 inch = 25.4 mm approx.
LSB/MSB

LSB is the least significant bit and MSB is the most significant bit.
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6.4.1 Printing Command

LF Line Feed

[When the standard mode is selected]
Prints the data in the line buffer and performs line feed based on the set line spacing.

[When the page mode is selected]
Moves the print start position to the top of the next line based on the set line spacing.

| Related Commands| ESC '2’, ESC’3’

FF Page Mode Print and Recovery

Code OCH

Prints data which is entirely developed over all the printable area, in block and returns it to the
standard mode.
If the page mode is not selected, this command is ignored.

All the developed print data is erased after having been printed.
The next print position is the beginning of the line.
The print area set by ESC ‘W’ is initialized.

| Related Commands | ESC FF, ESC 'L’, ESC’S’




ESC FF Page Mode Data Print

Code 1BH OCH

Function| In the page mode, batch prints the data deployed in the entire page buffer.

Notes Only valid when the page mode is selected. When the standard mode is selected, this command
is ignored.
Following printout, the deployed data, ESC 'W’, ESC 'T’ setting values, and print start positions
are held. The paper form feed is not executed.

| Related Commands| FF, ESC 'L, ESC'S’

ESC'J' n Print and Feed Forward
1BH 4AH n

| Definition Range | 0<n<255

[When the standard mode is selected]
Feeding the thermal paper for a predefined distance.
When data exist in the line buffer, the thermal paper is feed after printing one line.
The paper feed distance is [n x basic calculation pitch] inches.
The vertical basic calculation pitch (y) is used.

[When the page mode is selected]

Shifts the print start position for predefined distance.

Distance is [n x basic calculation pitch] inches.

The basic calculation pitch differs depending on the start position.

When the starting point is specified as “upper left” or “lower right” by ESC 'T’, the basic
calculation pitch (y) in the paper feed direction (characters' vertical direction) is used.

When the starting point is specified as “upper right” or “lower left” with ESC 'T’, the basic
calculation pitch (x) in the direction perpendicular to paper feed (characters' vertical direction) is
used.

The beginning of the line following print completion is the next print position.
This command does not affect the line spacing set by ESC ’2’ or ESC '3".

The basic calculation pitch is set by GS 'P’.
If the calculation result is a fractional figure, it is compensated using the mechanism minimum
pitch, and the remainder is discarded.

Related Commands | GS 'P’




ESC’d n Print and n Lines Feed Forward

Code 1BH 64H n

| Definition Range | 0<n<255

[When the standard mode is selected]
Feeding the thermal paper for n lines.
The paper feed distance is [n x the specified line spacing].
When the data exist in the line buffer, the thermal paper is feed after printing one line.

[When the page mode is selected]
Moves the print start position for n lines.
Moving distance is [n x specified line spacing].

When the starting point is specified as “upper left” or “lower right” by ESC 'T’, the basic
calculation pitch (y) in the paper feed direction (characters' vertical direction) is used.

When the starting point is specified as “upper right” or “lower left” by ESC 'T’, the basic
calculation pitch (x) in the direction perpendicular to paper feed (character's vertical direction) is
used.

Notes The next print position is the beginning of the line.

O

AN Print Data Cancel in Page Mode

Code 18H

Function| Deletes all the data in the latest print area in the page mode.

Notes Only valid when the page mode is selected. When the standard mode is selected, this
command is ignored. Data out of print area that is set currently cannot be deleted.

| Related Commands | ESC’L’, ESC’'W’' 6.3.2 Page Mode.
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6.4.2 Line Spacing

ESC’2 1/6 Inch Line Spacing Set

Code 1BH 32H

Function| Specifies the line spacing per line as 1/6 inch (34 dots).

Notes The line spacing can be set independently in the standard mode and the page mode.

| Related Commands| ESC’3

ESC’3' n Line Spacing Set

Code 1BH 33H n

| Definition Range | 0<n<255

Default | The line spacing per line as 1/6 inch (34 dots).

Function | Sets the line spacing per line.
The line spacing is [n x basic calculation pitch] inches.

Notes The line spacing can be independently set in the standard mode and the page mode.
The basic calculation pitch is set by GS 'P’. Moreover, once set, the line spacing is not changed
even when the basic calculation pitch is changed by GS 'P’.
If the calculation result is a fractional number, it is compensated using the mechanism's
minimum pitch, and the remainder is discarded.
In the standard mode, the vertical basic calculation pitch (y) is used.

When the printer is used in the page mode, the operations are as follows depending on the
starting point.

When the starting point is specified as “upper left” or “lower right” by ESC 'T’, the basic
calculation pitch (y) in the paper feed direction (characters' vertical direction) is used.

When the starting point is specified as “upper right” or “lower left” by ESC 'T’, the basic
calculation pitch (x) in the direction perpendicular to paper feed (characters' vertical direction) is
used.

Related Commands | ESC'2’, GS P’




6.4.3 Character Set

ESC SPn Character Right Space Amount Set

Code 1BH 20H n

| Definition Range | 0<n<255

Default | n=0

Function | Sets the amount of space to the right of the character.
The right space amount is [n x basic calculation pitch ] inches.

Notes This command does not affect kaniji.
The amount of right space of double width becomes double against the amount of the setting
value.
The Character Right Space Amount Set command can be independently set for the standard
mode and the page mode.
The basic calculation pitch is set by GS 'P’. Furthermore, the set right space amount is not
changed even if the basic calculation pitch is changed with GS 'P’ after the right space amount
has been set.
If the calculation result is a fractional figure, it is compensated using the mechanism's minimum
pitch, and the remainder is discarded.
In the standard mode, the horizontal direction basic calculation pitch (x) is used.

In the page mode, the basic calculation pitch used here is as follows depending on the starting
point.

When the starting point is specified as “upper left” or “lower right” by ESC "T’, the horizontal
direction basic calculation pitch (x) is used.

When the starting point is specified as “upper right” or “lower left” by ESC 'T’, the vertical
direction basic calculation pitch (y) is used.

Related Commands | GS 'P’

Ch_aracter width

Right space



ESC'I'n Print Mode Select

Code 1BH 21H n

| Definition Range | 0<n<255

Default | n=0

Function | Selects the print mode.

Bit Function value
0 1

0 Character font Fon(tz,: >fe1lg<):ted Fon’;fﬁs}:&l:)cted
1 Undefined - -

2 Undefined - -

3 Bold print Cancel Specify

4 Double height Cancel Specify

5 Double width Cancel Specify

6 Undefined - -

7 Underline Cancel Specify

When both the double height and double width are specified, the character size is double height
and width.
Underlines are used along the entire character width including the space to the right of the
character. However, no underline is used for the portion skipped through the use of HT and for
90° right rotated characters.

The underline width is the thickness set by Underline Settings (ESC ’-’), and is independent of
the character size. If not restricted by ESC ’—’, the underline width is 1 dot.

This command does not affect kanji, except bit 3 (bold characters).

If characters with different vertical direction extension factors exist in mix on the same line,
extension is executed based on the character's bottom edge (the characters' bottom edges are
aligned).

If extending characters in the horizontal direction, they are extended in the right direction using
the left edge of the character as reference.

In case of print modes for which bold print, underline, etc., can be set and cancelled as with
other commands, the command processed last is valid. Therefore, if bold print is cancelled with
ESC ‘I n the following specification of bold print with Bold Print Specify/Cancel command
(ESC 'E’), specification with ESC 'E’ is cancelled.

This command affects double width and double height.

Related Commands | ESC -, ESC’F’
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ESC ’'M’ n Character Font Select

Code 1BH 4DH n

| Definition Range | n=0, 1, 48, 49

Default |n=0

Function | Selects a character font.

n Function

0,48 | SelectfontA (24 x 12).
1,49 | SelectfontB (16 x 8).

Character fonts can also be selected with Print Mode Select command (ESC '!'), but the last
executed command becomes effective.

|Re|ated Commands| ESC’’

GS'’'n Character Size Specify

Code 1DH 21H n

| Definition Range| 0<n<255
1<vertical scale<8, 1<horizontal scale<8

Default | n=0
Specifies a character size (vertical scale/horizontal scale).
) ) Value
Bit Function
Hexadecimal Decimal
Oto3 Vertical scale See table 1 [Vertical Scale]
4to 7 | Horizontal scale | See table 2 [Horizontal Scale]

1 Vertical Scale 2 Horizontal Scale
Hexadecimal | Decimal Scale Hexadecimal | Decimal Scale
00H 0 x1 (default) O0H 0 x1 (default)
01H 1 x2 (double 10H 16 x2 (double
height) width)
02H 2 x3 20H 21 x3
03H 3 x4 30H 48 x4
04H 4 x5 40H 64 x5
05H 5 x6 50H 80 %6
06H 6 x7 60H 96 x7
07H 7 x8 70H 112 %8

6-21



The setting applies to all characters (including kaniji) except HRI characters. However, as for the
character size of optional font, the scale is specified up to double width or double height. If the

command specifies the scale to three or larger, optional font is modified with double width or
double height.

When either vertical scale or horizontal scale is out of definition, this command is ignored.

In the standard mode, vertical direction shows the paper feed direction and horizontal direction
shows the vertical direction for the paper feed direction.

Therefore, when specifying "Character 90° Right Rotate Specify/Cancel," the relationship
between the length and breadth becomes reverse.

In the page mode, vertical direction shows the vertical direction for the character and horizontal
direction shows the horizontal direction for the character.

ESC’-'n Underline Settings

Code 1BH 2DH n

| Definition Range | 0<n<2, 48<n<50

Default | n=0

Function | Defines or cancels underline.

n Function

0, 48 | Cancel underline

1, 49 | Set 1-dot height underline and specify underline

2,50 | Set 2-dot height underline and specify underline

Underlines are used along the entire character width including the space to the right of the
character. However, no underline is used for the portion skipped through the use of HT and for
90° right rotated characters.

When underline is canceled with n=0, no underline is added to the subsequent data, but the
underline height setting immediately before underline cancel is retained. Moreover, in the initial
state, underline cancel (n=0) is selected.

Regardless of the size of characters, underline height is constant

Even if the underline height changes in the middle of a line, the last specified height becomes
effective.

This command does not affect kanii.

Underline specification/cancellation is also possible with ESC ", but the command that was last
processed becomes valid. Therefore, if the following specification of underline with ESC "',
underline is canceled with ESC ', the ESC !’ specification is canceled

Related Commands ESC'’
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ESC’E’'n Bold Print Specify/Cancel

Code 1BH 45H n

| Definition Range | 0<n<255

Default | n=0

Function | Specifies or cancels bold printing.
If n=<*******Q>B, cancels bold printing.
If n=<*******1>B, specifies bold printing.

Notes Only the LSB is valid for n.
This command affects both 1-byte size character and kaniji.

|Related Commands| ESC'’

Double Strike Printing Specify/Cancel

Code 1BH 47H n

| Definition Range | 0<n<255

Default | n=0

Function | Specifies or cancels double strike printing.
If n=<*******0>B, cancels double strike printing.
If n=<*******1>B, specifies double strike printing.

Notes Only the LSB is valid for n.
Print result is exactly the same as bold printing.
This command affects both 1byte character and kanii.

|Related Commands| ESCF

ESC’'V'n Character 90° Right Rotate Specify/Cancel

Code 1BH 56H n

| Definition Range| ~ n=0, 1, 48, 49

Defaults [n=0

Function |Specifies or cancels 90° character rotation to the right.

n Function

0, 48 | Cancel 90° character rotation to right

1 49 Specify 90° character rotation to right
’ (1 dot interval in horizontal direction)
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Even when underline is specified, underline is not done for characters that are rotated 90° to the
right.
If 90° right rotation is specified, the relation between horizontal scaling and vertical scaling in
relation to the character direction is opposite when 90° right rotation is canceled.
This command does not affect the page mode.
When the page mode is selected, only the printer's internal flag operation is performed when this
command is input.

| Related Commands| ESC ', ESC’-’,FS'I', FS’' -

Inversion (Flip) Printing Specify/Cancel

Code 1BH 7BH n

| Definition Range| ~ 0<n<255

Default [n=0

Function [Specifies or cancels inversion (flip) printing.
If n=<*******0>B, cancels inversion (flip) printing.
If n=<******1>B, specifies inversion (flip) printing.

Notes Only the LSB is significant for n.
This command is valid only when it is input at the beginning of a line.
When the page mode is selected, only the printer's internal flag operation is performed when this
command is input.
This command does not affect the page mode.
Inversion (flip) printing rotates the data of the line 180°.
This command affects both 1-byte size character and kanii.

GS’B’'n Reverse Print Specify/Cancel

Code 1DH 42H n

| Definition Range| 0<n<255

Default |n=0

Function |Specifies or cancels reverse printing of characters.
If n=<*******0>B, cancels reverse printing.
If n=<******1>B, specifies reverse printing.

Notes Only the LSB is significant for n.
The characters that can be reverse printed are internal characters and downloaded characters.
The right space defined with ESC SP is also subject to reverse printing.

In the following cases, reverse printing is not performed.

Bit Image Mode Print command (ESC ’+')

Downloaded Bit Image Print command (GS /)

Downloaded Bit Image Selection command (GS /")

Barcode Print command (GS 'k’)

HRI Character Print Position Selection command (GS 'H’)
Portion skipped by Horizontal Tab command (HT)

Portion skipped by Absolute Position Specify command (ESC '$’)
Portion skipped by Relative Position Specify command (ESC '\)
NV Bit Image Print command (FS 'p’)
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NV Bit Image Selection command (FS 'p’)
Two-dimensional Code Print command (GS 'p’)

This command does not affect the space between lines.
Bold printing specified and double strike printing are ignored.

Reverse print takes precedence over underline. Therefore, even when underline is specified,
no underline is applied to reverse print characters. However, the underline setting status does

not change.
ESC 'R’ n International Character Select
1BH 52H n

| Definition Range| 0<n<10

Default |[n=0

Function | Selects the international character sets listed in the following table.

n Country n Country
0 USA 6 |ltaly

1 France 7 | Spain

2 Germany 8 |Japan

3 United Kingdom 9 | Norway

4 Denmark | 10 | Denmark Il

5 Sweden

| Related Commands | See APPENDIX A CHARACTER CODES.

ESC 't n Character Code Table Select

Code

1BH 74H n

| Definition Range| ~ n=0, 1, 16, 128<n<159, 254, 255

Default | Depends on function settings.

Function | Selects page n in the character code table as follows.

However, the user page can be selected after rewriting the 1-byte font by the "1-byte Font
Rewrite" command.

n Character set

0 Extended graphics

Katakana character set 1

16 Codepage 1252

128 to 159 | User page
254 Katakana character set 2
255 Blank page

Related Commands| See 3.5 FUNCTION SETTING and APPENDIX A CHARACTER CODES.

6-25



ESC'’y'abc 1-byte Font ID Send
1BH79H abc

| Definition Range | a=0, 1
128<b<159, 0<c<7

a: Fontsize

b: Page No.
c¢: Information
Sends the information specified by c of the 1-byte font specified by a and b.

a Font size
24 dots font
16 dots font

Function

Reserved

Reserved

Reserved
Check SUM
Reserved

Reserved
ID

Registered international
character

OB |WIN|~|]O]O

~

Each code expressed as the 2 bytes of check sum and 64 bytes of ID are divided into the low
order 4 bits and high order 4 bits, and they are operated OR with O0H. (e.g. 34H -> 04H, 03H)
Therefore, the check sum and ID respond by 4 bytes and 128 bytes respectively.

When specifying ¢ as 7, the CPU changes the bit of registered countries to 1 and responds
those by 4 bytes.

For example, when registered countries are USA, Italy and Norway, responding code;
01H, 04H, 02H, 00H

(1) The 1st byte

Bit No. Countries

0 USA
1 France

2 Germany
3 United Kingdom
4t07 |FixedtoO
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(2) The 2nd byte

Bit No. Countries

Denmark |

Sweden

Italy

WIN|~>]|O

Spain
Fixed to O

N
—
o

N

(3) The 3rd byte

Bit No. Countries

Japan

Norway

Denmark Il

WIN|~>]|O

Reserved
Fixed to O

N
—
o

~

(4) The 4th byte

Bit No. Countries
0 Reserved
1 Reserved
2 Reserved
3 Reserved
4to7 |FixedtoO

If the font specified as a or b is not registered, all responded code are 00H.
| Related Commands | See 6.4.12 Download Mode.
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ESC’&yse[x[d]k]n Downloaded Character Registration
[Code  |1BH26Hyse[x[dlkIn

| Definition Range| y=3 (when font A (24 x 12) is selected)
y=2 (when font B (16 x 8) is selected)
20H<s<e<7EH

0<x<12(when font A (24 x 12) is selected)
0<x<8 (when font B (16 x 8) is selected)
0<d<255

Registers downloaded character pattern to the specified character code.
y defines the number of bytes in the vertical direction.

s defines the registration start character code, and e defines the registration end character code.

x specifies the horizontal dot count to be registered.

d defines the font data.

k specifies the number of data bytes required for downloaded character registration of one
character.

n specifies the number of characters required for downloaded character registration.

The downloaded characters are not registered at the shipping.

The character codes that can be registered are ASCII code in the range of 20H to 7EH.
Multiple continuous character codes can be registered per registration. To specify only one
character, specify s=e.

d is registration data and indicates the pattern the number of dots in direction x from the left end.
If at this time x is less than the character configuration dot count, the remaining dots on the right
side become spaces.

The number of data bytes required for downloaded character registration of one character k is
k=yxx bytes.

The number of characters required for downloaded character registration n is n=e-s+1.

Registration data bit is 1 in case of corresponding to a dot to be printed, or is 0 in case of
corresponding to a dot not to be printed.

Related Commands ESC %', ESC’?

< 12dots >
+ ¢ 8dots
d1 d4 ------------- d34 A
7 1L {msB a1 | a3 [ Jats|
6 d K
f— // TMSB
............. 5 16dots | [ ©
24dots d2]d5 d35 7 a
3 | 4
. - d2 | d4 |+ |d16 —
\ 2 L [ 3 |
\\ p— 2
d31d6 |-eermnnnreens dse| N, 1 . —
L0 |LsB AN
~Jo
v | Y lisB
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ESC %’ n Downloaded Character Set Specify/Cancel

Code 1BH 25H n

| Definition Range| 0<n<255

Default | n=0

Function | Specifies or cancels downloaded character set.
If n=<*******0>B, cancels downloaded character set.
If n=<*******1>B, specifies downloaded character set.

Notes Only the LSB is significant for n.
If downloaded character set was canceled, the internal character set is automatically specified.

| Related Commands | ESC ‘&, ESC "7

ESC’?' n Downloaded Character Release

Code 1BH 3FH n

| Definition Range| ~ 20H<n<FEH

Function | Releases downloaded character corresponding to the specified code.

Notes n indicates the character code for releasing the registration pattern. After releasing, the printer
prints the internal character.
Releases the defined pattern of the selected character font code by ESC '!'.
If the specified character code is undefined, this command is ignored.

|Related Commands | ESC '&’, ESC %’

DC2°D’'n Downloaded Character All Release

Code 12H 44H n

| Definition Range| 0<n<255

Function | Releases and allocates the downloaded character area.
If n=<*******0>B, releases the downloaded character area.
If n=<*******1>B, allocates downloaded character area.

Notes Only the LSB is significant for n.
When downloaded character area is released, downloaded characters are deleted, and
downloaded character specification is canceled. Moreover, Downloaded Character Registration
command (ESC '&’) and Downloaded Character Set Specify/Cancel command (ESC '%’) are
ignored.

To allocate again downloaded character area that has been freed, a remaining memory capacity
of 6184 bytes or more is required. If the remaining memory capacity is insufficient, the
downloaded character area is not allocated and DC2 'D’ 1 is ignored.

The remaining memory capacity is not increased.

It is possible to use again as the user area by the User Area Defragment command (DC2 ™ ’1°).

The remaining memory capacity is not increased. It is possible to use again as the user area by
the reduction command of the extended memory area (DC2 ™ ’1’).
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DC2°O’'n Optional Font Select
12H 4FH n

| Definition Range| 0<n<255

Default [ n=0 (Optional font printing cancel)
Performs optional font selection and cancellation.

If n=<*******0>B, cancels optional font printing.
If n=<*******1>B, selects optional font printing.

Only the LSB is significant for n.

When optional font is selected, the subsequent character codes are printed using this optional
font when optional font has been registered previously.
Optional font has priority over download font in printing

DC2’P'seyx[d]k Optional Font Registration

12H 50H s e y x [d]k

| Definition Range| ~ 20H<s<e<7EH
1<y<127, 1<x<127

Allocates memory area of optional font and registers it.
The optional fonts are not registered at the shipping.

When optional font is already registered, if it is not as same as the registered content, allocate
the area again and register it.
The registration start character code is specified with s, and the registration end character code
with e.
Optional font vertical dot count is specified with y. If y falls outside the domain, the subsequent
data is processed as the character code.
Optional font horizontal dot count is specified with x. If x falls outside the domain, the
subsequent data is processed as the character code.

The data count per character is INT ((y+7)/8) x x bytes.

Therefore, the total data count
k = INT((y+7)/8) x x x (e—s+1).

Regarding the font data of one character, 8 vertical dots are input as 1 byte data in the order
shown in the following figure. The following figure is based on x=y=20.

The calculating method of the total data is different from the calculating method of the total data
count k. Because register the memory, the font image is explicate by the low scan style.

The memory usage amount m=INT((x+7)/8 x (e-s+1) + (information amount of the memory)



ex. 20dotsx20dots

< x = 20dots >
A
EH P rd ad58 [7]
,° [ Vs
- [ 6 |
y = 20dots [ 5 |
4
d2lasfas|” """ T T T T T 7" d59 EX
2
N 1
"""""" deo| S
v |33 ]d6]ao NI

>¢A gray area is disregarded.

DC2°Q’

Code

Optional Font Release

12H 51H

Function | Releases all the registered optional fonts and frees the memory that was used for these optional

fonts. Thus, the registered optional fonts are not printed after executing Optional Font Release
command.

The remaining memory capacity is not increased.
It is possible to use again as the user area by the User Area Defragment command (DC2'*”1°).
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6.4.4 Character Position

ESC'L Page Mode Select

Code 1BH 4CH

Switches the mode from the standard mode to the page mode.

This command is effective only when input is executed at the beginning of a line.
This command is not effective when input is executed in the page mode.
The printer returns to the standard mode after processing the print with FF or executing the
command of ESC’S’.
In the page mode, the received data is deployed in the print area specified with ESC 'W’, and it is
batch printed with the FF or ESC FF commands. Print/line feed commands such as LF, ESC 'J’,
and ESC ’d’ just move the pointer to the next data and do not actually cause printing.
The character deployment position is the starting point specified with ESC "T” in the print area
specified with ESC '"W’.

The setting values of the following commands, which have independent values in the page
mode and standard mode. The Page Mode Select command is switched to the setting values of
the page mode.

Character Right Space Amount Set command (ESC SP)
Kanji Space Amount Set command (FS ’S’)

1/6 Inch Line Spacing Set command (ESC °2’)

Line Spacing Set command (ESC '3’)

Although the following commands are set in page mode, the actual printing is not performed.

Character 90° Right Rotate Specify/Cancel command (ESC 'V’)
Alignment command (ESC 'a’)

Inversion Printing Specify/Cancel command (ESC '{’)

Left Margin Set command (GS 'L’)

Print Area Width Set command (GS 'W’)

|Related Commands | FF, CAN, ESC FF, ESC'S’, ESC 'T’, ESC'W’,GS'$’, GS '\’
See 6.3.2 Page Mode.

ESC'S’ Standard Mode Select

Code 1BH 53H

Switches the printer from the page mode to the standard mode.
This command is effective only when it is input in the page mode.

The data used in the page mode is deleted.
The print area set through the Print Area Set in Page Mode command (ESC "W’) is initialized.

The setting values of the following commands, which have independent values in the page
mode and standard mode, are switched to the setting values of the standard mode.

Character Right Space Amount Set command (ESC SP)
Kanji Space Amount Set command (FS ’S’)

1/6 Inch Line Spacing Set command (ESC '2)

Line Spacing Set command (ESC '3’)

Related Commands| ESC 'L’
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GS'’P'xy Basic Calculation Pitch Set
1DH 50H x y

| Definition Range| 0<x<255
0<y<255

Default | x=203, y=203 (Minimum pitches of the printer mechanism)

Sets the horizontal basic calculation pitch to 1/x inches, and the vertical basic calculation pitch to
1/y inches.
Returns to the initial value when x=0, y=0.

The horizontal direction means the direction perpendicular to paper feed, and the vertical
direction means the paper feed direction.

In the standard mode, the following parameters are used regardless of the character orientation
(inversion (flip), 90° right rotated, etc.).

Commands that use x: ESC SP, ESC'$’, FS'S’, GS 'L, GS'W’
Commands that use y: ESC '3’, ESC'J',GS’'$,GS'A',GS '\

In the page mode, the following parameters are used depending on the character orientation.

When starting point is “top left” or “bottom right” through ESC 'T’ (characters deployed in
direction perpendicular to paper feed)

Commands that use x: ESC SP, ESC '$’, ESC'W’, ESC '\, FS'S’

Commands that use y: ESC '3, ESC 'J’, ESC'W’, GS'$’, GS'A, GS '\

When starting point is “top right” or “bottom left” through ESC 'T’ (characters deployed in paper
feed direction).

Commands that use x: ESC '3, ESC 'J’, ESC'W’, GS'$’, GS'A, GS '\

Commands that use y: ESC SP, ESC'$’, ESC'W’, ESC '\, FS'S’

This command does not affect existing settings.

If the calculation result combined with other commands is a fractional figure, it is compensated
using the mechanism's minimum pitch, and the remainder is discarded.

Related Commands | ESC SP, ESC '$’, ESC '3’, ESC 'J’, ESC'W’, ESC '\, FS 'S, GS'$’, GS'A, GS 'L,
GS'W,GS "V
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all Horizontal Tab

Code 09H

Function | Shifts the print position to the next horizontal tab position.

This command is ignored if the next horizontal tab position has not been set.
The print position is shifted to [print area + 1] if the next horizontal tab position is beyond the print
area.
The horizontal tab position is set with ESC 'D’.
The initial horizontal tab position value is every 8 characters for the characters selected in the
initial state.
Upon reception of this command when the print position is at [print area + 1] and the standard
mode is selected, the current line buffer full print and horizontal tab processing from the
beginning of the next line are executed.
Upon reception of this command when the print position is at [print area + 1] and the page mode
is selected, the current line buffer full processing and horizontal tab processing from the
beginning of the next line are executed.

| Related Commands| ESC'D’

ESC 'D’ [n]k NUL Horizontal Tab Position Set

Code | 1BH 44H [n ]k 00H

| Definition Range | 1<n<255, 0<k<32

Default | Every eight characters selected in the initial state

Function | Sets the horizontal tab positions.

n indicates the number of columns from the left margin or the beginning of the line up to the
setting position.

k indicates the number of horizontal tab position data to be set.

Notes The horizontal tab position is set as [n x character width] from the left margin or the beginning of
the line.
Character width here means the entire character width including the space to the right of the
character, and when double width is specified, this width is doubled.
This command cancels already set horizontal tab positions.
If n=8 is set as the horizontal tab position, the next print position shifts to the 9th column as the
result of HT execution.
A maximum of 32 horizontal tabs can be set (k=32). If the number of tabs exceeds this number,
the data after the last tab is processed as regular data.
The n that specifies the setting position is input in ascending order and then input 00H finally.
When n is not input in ascending order, the printer exits the process of Horizontal Tab Position
Set command and the subsequent data is processed as normal data.
The values of n must be in ascending order and end with O0H. If n is a value equal to or smaller
than the immediately preceding n, tab setting ends the moment this n is input, and the
subsequent data is processed as normal data.
Send the ESC 'D’ NUL to cancel all tab settings.
If n exceeds the printable area for one line, a horizontal tab is set in the [maximum print column
number + 1] position.
Even if the character width is changed after setting the horizontal tab positions, the set horizontal
tab positions remain unchanged.

Related Commands | HT
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ESC’a’ n Alignment

Code 1BH61H n

| Definition Range| ~ 0<n<2, 48<n<50

Default | n=0

Function | Selects the type of justification for the print data on each line.

n Alighment
0, 48 | Align left
1,49 | Centered
2,50 | Align right

Notes This command is effective only when it is input at the beginning of a line.

When the page mode is selected, only the printer's internal flag operation is performed when this
command is input.

This command does not affect the page mode.
Alignment is performed within the print area's width.
Even portions skipped through the use of HT, ESC '$’, ESC '\, etc., are subject to alignment.

GS 'L’ nl nh Left Margin Set

Code 1DH 4CH nl nh

| Definiion Range |~ 0<nl<255, 0<nh<255

Default | nl=0, nh=0

Function | Sets the left margin set with nl and nh.
The left margin is [(nhx256+nl) x basic calculation pitch] inches.

Notes This command is effective only when input at the beginning of a line.
When the page mode is selected, only the internal flag operation of the printer is performed
when this command is input.
This command does not affect the page mode.

If a value that exceeds the printable area for 1 line is input, the maximum value of the printable
area is set as the left margin.

The basic calculation pitch is set with GS 'P’. The set left margin does not change even if the
basic calculation pitch is changed with GS 'P’ after the left margin has been set.

The GS 'P’ horizontal basic calculation pitch (x) is used for calculating the left margin. Moreover,
if the calculation result is a fractional number, it is compensated using the mechanism's
minimum pitch, and the remainder is discarded.

If, during character data deployment, the set print area width is less than one character of the
currently specified type, the following processing is performed only for that line.

(1) In the range that does not exceed the printable area, the print area corresponding to one
character of the specified type is extended toward the right side.

(2) If an area corresponding to one character cannot be secured even when processing (1) is
performed, the print area is extended to the left side (the left margin is reduced).
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If, during deployment of non-character data (bit image, etc.), the set print area width is less than
the minimum width of one internal character, the following processing is performed only for that
line.

(1) In the range that does not exceed the printable area, the print area up to one character of the
minimum width among the internal characters is extended toward the right side.

(2) If an area corresponding to one character cannot be secured even when processing (1) is
performed, the print area is extended to the left side (the left margin is reduced).

Ruled line data specified with Ruled Line command (DC3) is not shifted or masked by Left
Margin Set. (Ruled line data is always valid in printable area.)

| Related Commands | GS'P’, GS'W’

GS 'W’ nl nh Print Area Width Set

Code 1DH 57H nl nh

| Definition Range | 0<nl<255, 0<nh<255

Default Printable area

Function | Sets the print area width specified with nl and nh.
The print area width is [(nhx256+nl) x basic calculation pitch] inches.

Notes This command is effective only when input is executed at the beginning of a line.
When the page mode is selected, only the internal flag operation of the printer is performed
when this command is input.
This command does not affect the page mode.

If a value that exceeds the printable area for 1 line is input, the entire area except the left margin
is set as the print area width.

The basic calculation pitch is set with GS 'P’. Moreover, the set print area width does not change
even if the basic calculation pitch is changed with GS 'P’ after the print area width has been set.

The GS 'P’ horizontal basic calculation pitch (x) is used for calculating the print area width.
Moreover, if the calculation result is a fractional number, it is compensated using the
mechanism's minimum pitch, and the remainder is discarded.

If, during character data deployment, the set print area width is less than one character of the
currently specified type, the following processing is performed only for that line.

(1) In the range that does not exceed the printable area, the print area corresponding to one
character of the specified type is extended toward the right side.

(2) If an area corresponding to one character cannot be secured even when processing (1) is
performed, the print area is extended to the left side (the left margin is reduced).

If, during deployment of non-character data (bit image, etc.), the set print area width is less than
the minimum width of one internal character, the following processing is performed only for that
line.

(1) In the range that does not exceed the printable area, the print area up to one character of the
minimum width among the internal characters is extended toward the right side.

(2) If an area corresponding to one character cannot be secured even when processing (1) is
performed, the print area is extended to the left side (the left margin is reduced).
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Ruled line data specified with the Ruled Line command (DC3) is not shifted or masked by Left
Margin Set. (Ruled line data is always valid in maximum printable area.

Related Commands| GS'L,GS'P

ESC’'T'n Character Print Direction Specify in Page Mode

[Code | 1BH 54Hn

| Definition Range|  0<n<3, 48<n<51

Default [n=0

Function | Specifies the character print direction and starting point in the page mode.

n Print direction Starting point
0, 48 | Left -> Right Top left (A in Figure below)
1, 49 | Bottom -> Top Bottom left (B in Figure at below)
2,50 | Right -> Left Bottom right (C in Figure at below)
3, 51 | Top -> Bottom Top right (D in Figure at below)

When the standard mode is selected, and input this command only the printer's internal flag
operation is performed.
This command does not affect the standard mode.
The character deployment position is the starting point specified with ESC "W’.
The basic calculation pitch parameters (x or y) used for the following commands differ
depending on the starting point.

When the starting point is “top left” or “bottom right” (character arranged in direction
perpendicular to paper feed)

Commands that use x;: ESC SP, ESC '$’, ESC 't', FS'S’, ESC 'S’

Commands that use y: ESC '3', ESC'J’, GS'$’, GS'A, GS 'V

When the starting point is “top right” or “bottom left” (character arranged in paper feed direction)
Command that use x: ESC '3, ESC'J', GS'$’, GS'A, GS 'V
Commands that use y: ESC SP, ESC'$’, ESC '\, FS'S’

Related Commands| ESC'$,ESC’L, ESC’'W’,ESC'\,GS'$,GS'P, GS 'V
See 6.3.2 Page Mode.

Paper Feed

N D

7

A 4

Printable area
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ESC 'W’ xL xH yL yH dxL dxH dyL dyH Print Area Set in Page Mode

Code 1BH 57H xL xH yL yH dxL dxH dyL dyH

|Definition Range|  O<xL, xH, yL, yH, dxL, dxH, dyL, dyH<255

Default |Printable area of print paper
Sets the print area position and size.

The settings are as follows.

Horizontal starting point=[(xHx256+xL) x basic calculation pitch] inches
Vertical starting point=[(yHx256+yL) x basic calculation pitch] inches
Horizontal length=[(dxHx256+dxL) x basic calculation pitch] inches
Vertical length=[(dyHx256+dyL) x basic calculation pitch] inches

When the standard mode is selected, only the printer's internal flag operation is performed when
this command is input.
This command does not affect the standard mode.
This command is ignored when the horizontal or vertical starting point falls outside the printable
area. Refer to 6.3.2 Page Mode for page mode printable area.

The character deployment position is the starting point specified with ESC 'T’ in the print area.

If either the (horizontal starting point + horizontal length) or (vertical starting point + vertical
length) falls outside the printable area, the maximum value of the print area becomes the
printable area.

The basic calculation pitch is set with GS ’P’. Moreover, the set print area does not change even
if the basic calculation pitch is changed with GS 'P’ after the print area has been set.

If the calculation result is a fractional figure, it is compensated using the mechanism's minimum
pitch, and the remainder is discarded.

Basic calculation pitch (x) is used to calculate the horizontal starting point and horizontal length,
and basic calculation pitch (y) is used to calculate the vertical starting point and vertical length.

Using X as the horizontal starting point, Y as the vertical starting point, Dx as the horizontal
length, and Dy as the vertical length, the print area appears as follows.

Thermal paper
X Y) Dx T
Paper feed
direction
Dy

(X+Dx-1, Y+Dy-1)

When the page mode is selected, the ruled line data specified by the Ruled Line command
(DC3) is effected by the print area specified by this command. The ruled line is not printed
outside the print area.
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| Related Commands| CAN, ESC 'L, ESC T, GS P’
6.3.2 Page Mode.

ESC’$ nlnh Absolute Position Specify

Code 1BH 24H nl nh

| Definition Range| 0<nI<255
0<nh<255

Specifies the print position using the left margin position as reference.
The next print position is [(nHx256+nL) x basic calculation pitch] inches from the left margin
position.

Specified values that fall outside the print area are ignored.
In the case of a printer with no left margin setting, the absolute position of the print position is
specified using the beginning of the line as reference.

The basic calculation pitch is set with GS 'P’.

If the calculation result is a fractional figure, it is compensated using the mechanism's minimum
pitch, and the remainder is discarded.

In case of a printer that supports this command, the horizontal basic calculation pitch (x) is used
in the standard mode.

In the page mode, the following operations are executed, depending on the starting point.

(1) When the starting point is specified as “upper left” or “lower right” with
ESC 'T’, the absolute position in the perpendicular direction (horizontal direction of
character) is specified for paper feed. At this time, the horizontal direction basic calculation
value (x) is used for calculation in case of printers that support GS 'P’.

(2) When the starting point is specified as “upper right” or “lower left” with
ESC 'T’, the absolute position in the paper feed direction (horizontal direction of character) is
specified. At this time, the vertical direction basic calculation value (y) is used for calculation
in the case of printers that support GS 'P’.

Related Commands| ESC'\V, GS P’
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ESC '\’ nl nh Relative Position Specify
1BH 5CH nl nh

| Definition Range| ~ 0<nl<255, 0<nh<255

Specifies the print position using the current position as reference.
The next print position is [(nhx256+nl) x basic calculation pitch] inches from the current position.

Specified values that exceed the print area are ignored.
In relation to the character direction, to specify a position right of the current position, specify a
positive number, and to specify a position left of the current position, specify a negative number.
The negative number is in 2’s complement.

The basic calculation pitch is set with GS 'P’.
If the calculation result is a fractional figure, it is compensated using the mechanism's minimum
pitch, and the remainder is discarded.

In the standard mode, the horizontal basic calculation pitch is used (x).

When the printer is used in the page mode, the operations are as follows depending on the
starting point.

(1) When the starting point is specified as “upper left” or “lower right” with ESC 'T’, the relative
position of the direction perpendicular to the paper feed direction (character's horizontal
direction) specified. At this time, the horizontal basic calculation pitch (x) is used.

(2) When the starting point is specified as “upper right” or “lower left” with ESC 'T’, the relative
position of the paper feed direction (character's horizontal direction) is used. At this time, the
vertical basic calculation pitch (y) is used

Related Commands| ESC’$, GS'P’
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GS '$ nl nh Vertical Absolute Position Specify in Page Mode

Code

1DH 24H nl nh

|Definition Range|  0<nl<255, 0<nh<255

The absolute vertical data deployment start position of the character is specified on the basis of
the starting point, when the page mode is specified.
The absolute position is [(nhx256+nl) x basic calculation pitch] inches.

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

This command is ignored other than when the page mode is selected.

The reference starting point refers to the position specified with ESC 'T".
Absolute position specification that exceeds the specified print area is ignored.

The operations are as follows depending on the starting point for ESC 'T".

(1) When the starting point is specified as “upper left” or “lower right”, the absolute position in the
paper feed direction (vertical direction of the character) is specified. At this time, the vertical
basic calculation pitch (y) is used.

(2) When the starting point is specified as “upper right” or “lower left”, the absolute position in the
direction perpendicular to paper feed (vertical direction of the character) is used. At this time,
the horizontal basic calculation pitch (x) is used.

The basic calculation pitch is set with GS 'P’.

If the calculation result is a fractional figure, it is compensated using the mechanism's minimum
pitch, and the remainder is discarded.

If characters with different vertical direction extension factors exist in mix on the same line,
extension is performed based on the base line or the bottom edge of the character.

The base line is set at 0 dot.

The references for data to the specified print position are as follows.

Character data : Bottom edge of character

Bit image : Bottom edge of bit image

Downloaded bit image : Bottom edge of downloaded bit image

Raster bit image : Upper edge of raster bit image.

NV bit image : Bottom edge of NV bit image

Barcode : Bottom edge of barcode (except HRI character)

Related Commands| ESC'$’, ESC 'T’, ESC 'W’,ESC V', GS'P’, GS '\

6.3.2 Page Mode.
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Code

Vertical Relative Position Specify in Page Mode

1DH 5CH nl nh

|Definition Range|  0<nl<255, 0<nh<255

Function | Specifies the relative vertical data deployment start position using the current position as

reference, when the page mode is specified.
The relative position is [(nhx256+nl) x basic calculation pitch] inches.

This command is effective only when the page mode is selected.
The current position used as reference means the deployment reference position for the next
data.

In relation to the character, to specify a position lower than the current position, specify a positive
number, and to specify a position higher than the current position, specify a negative number.
The negative number is in 2's complement.

Relative position specifications that exceed the specified print area are ignored.
The basic calculation pitch is set with GS 'P’.

If the calculation result of a model that supports GS 'P’ is a fractional figure, it is compensated
using the mechanism's minimum pitch, and the remainder is discarded.

The following operations are performed depending on the starting point of ESC 'T.

(1) When the starting point is specified as “top left” or “bottom right”, the relative position of paper
feed (Vertical character direction) is specified. At this time, the vertical basic calculation
pitch (y) is used for calculation by printer models that support GS ’P’.

(2) When the starting point is specified as “bottom left” or “top right”, the relative position
perpendicular to paper feed (vertical character direction) is specified. At this time, the
horizontal basic calculation pitch (x) is used for calculation by printer models that support
GS'P..

The references for the deployment of data to the specified print position are as follows.

Character data : Bottom edge of the character

Bit image : Bottom edge of the bit image

Downloaded bit image : Bottom edge of the downloaded bit image

Raster bit image : Upper edge of the raster bit image

NV bit image : Bottom edge of the NV bit image

Barcode : Bottom edge of the barcode (except HRI characters)

Related Commands| ESC 'T’, GS'$’, GS 'P’
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6.4.5 Image

ESC ¥ m nl nh [d]k Bit Image Mode Print

Code 1BH 2AH m nl nh [d]k

|Definition Range| m=0, 1, 32, 33
0<nl<255, 0<nh<3, 0<d<255

Specifies the bit image in mode m for the dot count specified with nl and nh.

Vertical Horizontal

m Mode dot density | dot density Data count (k)

0 8-dot S|_ngle 8 Slng!e nhx256+nl
density density

1 8-dot dquble 8 Double nhx256+n!
density density

32 24-dot s_lngle o4 Slng!e (nhx256+nl) x 3
density density

33 24-dot dpuble o4 Double (nhx256+nl) x 3
density density

If m falls outside the parameter range, the data past nl is processed as normal data.
nl and nh indicate the horizontal dots of the bit image to be printed, and are [nhx256+nl].

If bit image data exceeds the printable dot count for one line, the exceeding portion is discarded.
d indicates the bit image data. Bits that correspond to dots to be printed are 1, and bits that
correspond to dots that are not printed are 0.

If print width of deployed character data by setting GS 'L’ or GS ‘W' is less than internal
one-character, the printer processes only for that line as follows.

(1) In the range that does not exceed the printable area, the print area corresponding to one
character of the specified type is extended toward the right side.

(2) If an area corresponding to one character cannot be secured even when processing (1) is
performed, the print area is extended to the left side (the left margin is reduced).

The printer returns to usual data processing after executing image data.
The commands for Bold Print Specify, Double Strike Printing Specify, Underline Specify and
Character Font Select other than Inversion printing do not affect this command.

<Data input order>

8dot image -7 24dot image
<2 - msB
6
d1]d2|d3|d4|d5]d6| == e

° 4 d1|d4|d7 _
— B -- ] msB

v k2] 6]

\

Ny iolaslasl 5|

M s 4

K

\\\ L

........ SO HH
d3|de|do NI
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GS '+’ x y [d]k Downloaded Bit Image Define
1DH 2AH x y [d]k

| Definition Range| ~ 1<x<255, 1<y<255, 0<d<255, 8<k<65524
(However, delete in case of x=0 or y=0)

Registers downloaded bit image with bit count defined with x and y.

x x 8 specifies the horizontal bit count.
y x 8 specifies the vertical bit count.
Downloaded bit images are not registered at the shipping.

The downloaded bit image is registered by this command to the user area, and shows printable
bit image with the Downloaded Bit Image Print command (GS /).
A horizontal dot count of (x x 8) dots, and a vertical dot count of (y x 8) dots is used.
d indicates the bit image data of downloaded bit image. 1 is used for bits corresponding to dots
to be printed, and 0 for bits corresponding to dots that are not printed.
The image data cannot register more than 65524 bytes.
Whether to use the column scan mode or the row scan mode for transfer data can be selected
with the DC2 'I".
The relation between downloaded bit image and image data is as follows.
The memory usage amount m=k + (amount of the information of the memory) bytes.
If there is the data in the line buffer at the standard mode, this command is ignored.

Related Commands| GS'/

Column scan mode Row scan mode
X=x%x8 X=xx8
d1 A2 | v dx
NE 5 o - d(x+1) d(x+2) d(x*2)
Y Y /(7 | mse :
5 | Y=yx8
Y =yx8 ® 3 | :
2] I [ )
1 1 s \\
: E LSB s N
! |7|6|5|4|3|2|1|0|
: MSB LSB
g E —————
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(1)GS'/'m Downloaded Bit Image Print

(2)GS’'mn Downloaded Bit Image Selection

(1)1DH 2FH m

(2)1DH 2FH mn

| Definition Range | (1) 0<m<3, 48<m<51
(2) 4<m<7, 52<m<55, 0<n<255

Prints the specified downloaded bit image data in mode m.
When m is in the range 4<m<7 or 52<m<55, print position in horizontal direction of downloaded
bit image can be specified with n.
(The print position is specified with nx8-dot from the left edge of the thermal paper.)

m Position

0, 48 | Normal mode printing

1, 49 | Double width mode printing

2,50 | Double height mode printing

3, 51 | Double height and width mode printing

4,52 | Normal mode selection

5, 53 | Double width mode selection

6, 54 | Double height mode selection

7, 55 | Double height and width mode selection

This command is ignored if downloaded bit image data is not defined.

When the standard mode is selected, this command is effective only when there is no data in the
line buffer.

Except for inversion (flip) printing, this command does not affect the print mode (bold print,
double strike printing, underline, character size, etc.).

If the registered downloaded bit image data count exceeds the print area, the data that exceeds
the print area is not printed.

When downloaded bit image, character data, bit image and barcodes mix and exist in the same
line in page mode, the bottom of downloaded bit image and the others are aligned as follows;

Character data : Bottom edge of the character
Bit image : Bottom edge of the bit image
Barcode : Bottom edge of the barcode (except HRI characters)

If the print area width set with GS 'L’ and GS "W’ is less than one character of the minimum width
among the internal characters, the following processing is performed only for that line.

(1) In the range that does not exceed the printable area, the print area up to one character of the
minimum width among the internal characters is extended toward the right side.

(2) If an area corresponding to one character cannot be secured even when processing (1) is
performed, the print area is extended to the left side (the left margin is reduced).

When this command is received with m in the range 0<m<3 or 48<m<51, printing starts
immediately.

When m is in the range 4<m<7 or 52<m<55, the selected downloaded bit image is printed in the
character print area and the space between lines. Printing is also done in the paper feed area
with ESC 'J’ and ESC 'd’.
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When downloaded bit image is selected, specifying m outside the range 4<m<7 or 52<m<55
cancels downloaded bit image selection.
In the page mode, downloaded bit image selection is invalid.

Related Commands| GS '«

GS 'v'’0’ m xL xH yL yH [d]k Raster Bit Image Print

Code | 1DH 76H 30H m xL xH yL yH [d]k

| Definition Range | 0<m<3, 48<m<51

0<xL<255, 0<xH<255

0<yL<255, 0<yH<15, 0<d<255
k=(xHx256+xL) x (yHx256+yL), however k=0

Prints raster format dot images in mode m.

m Mode Vertica! dot Horizont_al
density dot density
0, 48 | Normal mode 203dpi 203dpi
1, 49 | Double width mode 203dpi 101dpi
2,50 | Double height mode 101dpi 203dpi
3, 51 | Double height and width mode 101dpi 101dpi

xL and xH specify the horizontal data count of bit images as (xHx256+xL) bytes.
yL and yH specify the vertical data count of bit images as (yHx256+yL) bits.

When the standard mode is selected, this command is effective only when there is no print data
in the line buffer.
None of the printing modes (character size, bold print, double strike printing, inversion (flip)
printing, underline, reverse print, etc.) affect raster bit images.

If the print area set with GS 'L’ or GS ‘"W’ is less than the minimum width, the print area width is
extended to the minimum width for that line only. The minimum width is 1 dot irrespective of the
mode.

The data that cannot fit in the print area is discarded by dots.

The raster bit image print start position can be freely set with Horizontal Tab command (HT),
Absolute Position Specify command (ESC '$’), Relative Position Specify command (ESC ' V'), or
Left Margin Set command (GS 'L’).

The Alignment command (ESC ’a’) setting is also effective for raster bit images.

If this command is executed during macro definition, macro definition is stopped and processing
of this command starts. At this time, macro becomes undefined.

d indicates the definition data. Bits that correspond to dots to be printed are 1, and bits that
correspond to dots that are not printed are 0.

When executing this command, reduced printing speed due to communication speed may
cause poor print quality or strange sound. Therefore, this command should be used under the
environment which can maintain with a constant speed, for example the Page mode and so on.
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(1)FS’pP’nm NV Bit Image Print
(2)FS’p’nmo NV Bit Image Selection

Code (1)1CH70HNm
(2)1CH70Hnmo

| Definition Range| ~ 1<n<255, 0<m<3, 48<m<51

1<n<255, 4<m<7, 52<m<55, 0<0<255
Default | Canceled

Function | Prints NV bit image specified with n in mode m.
In the ranges 4<m<7 and 52<m<55, the print position in the horizontal direction of NV bit image
can be specified with o.
(The print position is specified with 8-dot boundary.)

m Position

0, 48 | Normal mode printing

1, 49 | Double width mode printing

2,50 | Double height mode printing
3, 51 | Double height and width printing
4, 52 | Normal mode selection

5, 53 | Double width mode selection

6, 54 | Double height mode selection
7, 55 | Double height and width selection

Notes NV bit image refers to a bit image that can be printed using this command according to the
definition of NV Bit Image Define command (FS ’q’) in the user area.
If specified NV bit image n is undefined, this command is invalid.

When the standard mode is selected, this command is valid only when there is no data in the line
buffer.

Except for inversion (flip) printing, this command does not affect the print mode (bold print,
double strike printing, underline, character size, reverse print, character 90° right rotate).

If the print area set by GS 'L’ and GS "W’ is less than width of one internal character (width of the
font size selected by the font size), the following processing actions are executed only for this
line.

(1) In arange that does not exceed the printable area, the print area is expanded to the right side
to a size where one vertical column of NV bit image can be printed.

(2) If a sufficient area cannot be secured even when processing (1) is performed, the print area
is expanded to the left side (the left margin is reduced).

If a bit image of a size exceeding the print area is specified, the data in the print area becomes
the target for printing, but data beyond the print area is not printed.

Regardless of the line spacing set with the 1/6 Inch Lines Spacing Set command (ESC '2’) or the
Line Spacing Set command (ESC ’3’), paper feed is performed (height of NV bit image n) dots
when the normal mode and double width mode are specified, and (height of NV bit image n x 2)
dots when the double height mode and the double height and double width mode are specified.

Upon the completion of printing of the bit image, the beginning of the line becomes the next print
position and normal data processing is executed.

6-48



When this command is received with m in the range 0<m<3 or 48<m<51, printing starts
automatically.

When mis in the range 4<m<7 or 52<m<55, the selected NV bit image is printed in the character
print area and the sapce between lines. Printing is also done in the paper feed area with ESC’J’
and ESC 'd'.

When NV bit image is selected, specifying m outside the range 4<m<7 or 52<m<55 cancels NV
bit image selection.

Multiple NV bit images cannot be selected. Only the last selection is valid.

In the page mode, NV bit image selection is invalid.

In the page mode, when printing of an NV bit image is specified, NV bit image is allocated in the
image memory inside the printer. Actual printing is not performed until page mode printing with
the FF or ESC FF.

| Related Commands| ESC ™, FS'q, GS /', GS v '0’

FS’g’ n [xL xH yL yH [d]k]1 to NV Bit Image Define

[XL xH yL yH [d]Kk]n

TCH71Hn[xLxHyLyH[d ]k ]1to [ xL xH yL yH [d]k ]n

| Definition Range | 1<n<255

0<xL<255

0<xH<3, however, 1<(xHx256+xL)<1023
0<ylL<255

0<yH<1, however 1< (yHx256+yL) <288
0<d<255

k=(xHx256+xL) x (yHx256+yL) x 8
Entire definition area=(260096 bytes)

Defines NV bit image.
NV bit image is not registered at the shipping.

NV bit images refers to items defined with this command, which can be printed with NV Bit
Image Print command (FS 'p’).
n specifies the number of NV bit images to be defined.

xL and xH specify the horizontal direction of NV bit image as (xHx256+xL) x 8 bits.
yL and yH specify the vertical direction of NV bit image as (yHx256+yL) x 8 bits.

One NV bit image definition data consists of [xL xH yL yH d1 ... dk].

Defines n number of NV bit images in ascending order from NV bit image number 01H.
Therefore, the first data group [xL xH yL yH d1 ... dk] becomes NV bit image number 01H, and
the last data group [xL xH yL yH d1 ... dk] becomes NV bit image number n. This corresponds to
NV bit image number specified with NV Bit Image Print command (FS ’p’).

d indicates the definition data. Bits that correspond to dots to be printed are 1, and bits that
correspond to dots that are not printed are 0.

This command becomes valid when the 7 bytes from FS to yH are processed as normal values.

All the already defined NV bit images are deleted when this command is executed. Therefore, it
is not possible to redefine only one NV bit image among multiple already defined NV bit images.
In this case, all the data must be resent.
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The definition area in this printer is a maximum of 260096 bytes. Multiple NV bit images can be
defined, but bit image data whose total capacity (bit image data + header) exceeds 260096
bytes cannot be defined.

If parameters is specified (xH X 256+xL>1023), (yH X 256+yL>288) or (k>260096) in the first NV
bit image data group, this command is invalid. The data following the parameter is processed as
character code or a command. In this case, deletion and writing to the user area are not
performed.

If parameter that exceeds the remaining capacity of the definition area, and parameters is
specified (xH X 256+xL>1023) or (yH X 256+yL>288) in the second NV bit image data group,
execution of this command is interrupted and writing to the user area starts. At this time, NV bit
image in the process of being defined becomes invalid (undefined), but NV bit images before
that are valid.

When this command is processed during macro definition, macro definition is interrupted and
processing of this command is started. The contents of macro definition are cleared.

This command defines only NV bit images without printing them. NV bit image printing is
executed with NV Bit Image Print command (FS ’'p’).

Do not turn the printer off during executing the command.

Whether to use the column scan mode or the row scan mode for transfer data can be selected
with the DC2 'I'.

The relation between NV bit images and print data in the column scan mode is as follows.
The memory usage m is
m=(xH X 256+xL) X (yH X 256+yL ) X 8+(amount of the information of the memory) bytes.

If there is the data in the line buffer at the standard mode, this command is ignored.

(xHx256+xL)x8= 256dots

d49
d1 d12241 L
d2 -
| [ JwmsB
d3 ]
|| ] (yH*256+yL)x8
| = 384 dots
J_lLsB

d48 —‘

Example: Using the column scan mode, with xL=32, xH=0, yL=48, yH=0

d12288

Related Commands| FS'p’
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DC2°I'n Bit Image Scan Method Selection

Code 12H 49H n

| Definition Range | 0<n<255

Default | n=0 (Column scan)

Function | Specifies whether to perform bit image registration transfer data with column scan or row scan.
If n=<*******0>B, column scan is performed.
If n=<*******1>B, row scan is performed.

Notes Only the LSB is significant for n.

The commands that are affected by this command are as follows.
NV Bit Image Define command (FS 'q’)
Downloaded Bit Image Define command (GS ’+’)

DC2’="n Image LSB/MSB Selection

Code 12H 3DH n

| Definition Range | 0<n<255

Default [n=1

Function | When the row scan method is selected as the bit image scan method, selects whether the left
edge of the print image is the LSB or MSB.

If n=<*******0>B, the LSB is the left edge or the top edge.

If n=<*******1>B, the MSB is the left edge or the top edge.

Notes Only the LSB is significant for n.
The commands that are affected by this setting are as follows.

NV Bit Image Mode Define command (FS 'q’)
Downloaded Bit Image Define command (GS ’*’)
Raster Bit Image Print command (GS v’ '0’)
Ruled Line Image Write command (DC3 V')
Ruled Line Pattern Fill command (DC3 'F’)

When the column scan method is selected, only the internal flag operation is performed when
this command is input.

Related Commands| DC2'I’




6.4.6 Macro

GS’’ Macro Definition Start/Stop

Code IDH 3AH

Starts and stops macro definition.
Macro is not registered at the shipping.

Notes The macro definition is registered macro by this command to the user area, and executes
registered macro with the Macro Execution command (GS "’).
When this command is input during normal operation, macro definition start is specified.
Moreover, when this command is input during macro definition, macro definition stop is
specified.

When the following items are input during macro definition, macro definition is stopped and the
definition contents are cleared.

Macro Execution command (GS ')

Downloaded Character Define command (ESC '&’)
Downloaded Character Area Operation command (DC2 'D’)
User Defined Character Define command (FS ' 2)
User Defined Character Area Operation (DC2 °'G’)
Optional Font Define command (DC2 'P’)

Optional Font Release command (DC2°'Q’)

User Area Initializaton command (DC2 'R’)

NV Bit Image Define command (FS 'q’)
Downloaded Bit Image Define command (GS ')
Raster Bit Image Print command (GS 'v’)

User Area Defragment command (DC2 "™’ ’1°)

Macro initialization status is undefined.

The definition contents are not cleared by ESC'@’.

When GS '’ is input immediately following input of GS ’:’, macro status changes to the undefined
status.

A maximum of 2048 bytes of data can be macro defined.

The formula is below shows the memory usage m byte.
m = (number of the data)+(amount of the information of the memory)

|Related Commands| GS'V

GS'Mrtm Macro Execution

1DH 5EH rtm

| Definition Range | 0<r<255, 0<t<255, m=0

Function | Executes macro definition contents.
r specifies macro execution count.
t specifies the wait time during macro execution.
m specifies macro execution mode.
When m=0, chip set performs continuous execution r times with a period of time specified by t.

Notes Waits approx. (tx100ms) following one macro execution as a result of t specification.
When this command is input during macro definition, macro definition is stopped and the
definition contents are cleared.

When no macro is defined, r=0, and m=0, this command is ignored.

6-52



|Re|ated Commands| GS’’

6.4.7 Bar Code

GS'’H'n HRI Character Print Position Selection
1DH 48H n

| Definition Range | 0<n<3, 48<n<51

Default | n=0

Function | Selects the HRI character print position during barcode printing.

n Character position
0, 48 | Do not print
1,49 | Over barcode
2,50 | Under barcode
3, 51 | Over and under barcode (both)

HRI is an acronym that stands for Human Readable Interpretation.
HRI characters are printed in the typeface selected with GS ’f'.

|Related Commands | GS'f,GS 'k, ESC ‘M’

HRI Character Typeface Selection

Code 1DH 66H n

| Definition Range | n=0, 1, 48, 49

Default | n=0

Function | Selects the HRI character typeface to be used to print barcodes.

n Typeface

0,48 | FontA (24x 12)
1,49 | Font B (16 x 8)

Notes HRI is an acronym that stands for Human Readable Interpretation.
HRI characters are printed to the position specified by GS 'H’.
HRI characters are printed as the base position that is downed for the specified characters
height from the base line of the barcode print.
Change to initial value in case of hardware reset or initialization.

Related Commands| GS'H’

6-53



GS’h'n Barcode Height Set

Code 1DH 68H n

|Definition Range | 1<n<255

Default |n=162

Function |Sets the barcode height to n dots.

|Related Commands| GS 'k

GS'’'w'n Barcode Horizontal Size Set

Code 1DH77H n

| Definition Range | 2<n<6

Default | n=3

Function | Sets the barcode's horizontal size.

n MultileveI_Barcode Bir?ary Level Barcode
Module Width (mm) Fine Element (mm)

2 0.250 0.250 (2 dots)

3 0.375 0.375 (3 dots)

4 0.500 0.500 (4 dots)

5 0.625 0.625 (5 dots)

6 0.750 0.750 (6 dots)

Multilevel barcode refer to the following barcode systems.

UPC-A, UPC-E, JAN13(EAN13), JANS(EANS8), CODE93, CODE128, JAN13 add-on

Binary barcode refer to the following barcode systems.
CODE39, ITF, CODABAR

Wide element width for the binary level barcode depends on the setting ratio N to W by "Barcode
N:W Ratio Set" command.

Set a value of 3 or greater to n to print a ladder barcode (barcode printed horizontally when
viewed in the paper feed direction).

When 2 is set to n, read out accuracy may be downed.

If the direction of ladder barcode is perpendicular to the paper feed direction, and printing JAN13
add-on with DPU-D2-0xA-E, can not print by the default (n=3). Set to n=2.

Related Commands| GS 'k’ , DC2°’’




DC2'’’n Barcode N:W Ratio Set

Code

12H 3Ah n

| Definition Range |

0<n<2

Default

Function | Changes the barcode N : W ratio (Narrow width : Wide width).

n=1

The width of the element is determined by setting a barcode horizontal size as follows:

N N:W
0 1:2
1 1:2.5
2 1:3

Fine Element Thick Element (mm)
(mm) N:W = 1:2 N:W =1:25 N:W = 1:3
0.250 0.500 (4 dots) 0.625 (5 dots) 0.750 (6 dots)
0.375 0.750 (6 dots) 1.000 (8 dots) 1.125 (9 dots)
0.500 1.000 (8 dots) 1.250 (10 dots) | 1.500 (12 dots)
0.625 1.250 (10 dots) | 1.625 (13 dots) | 1.875 (15 dots)
0.750 1.500 (12 dots) | 1.875(15dots) | 2.250 (18 dots)

Some barcode readers may not read the barcode depending on the setting of the narrow width
and the setting value of this command.
Use this command after confirming.

| Related Commands | GS 'w’
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(1) GS ’k’ m [d]k NUL

(2) GS’K'mn [d]n Barcode Print

1DH 6BH m [d]k 00H (m<6)

1DH 6BH m n [d]n (m=65)
1DH 6BH m [d]k O0H [d2]s 00H (JAN13 add-on) (m=22)
1DH 6BH m n [d]n s [d2]s (JAN13 add-on) (m=87)

|Definition Range | 0<m<6, m=22, 32<d<126, 1<k<255
65<m<73, m=87, 1<n<255. 0<d<127
s=2, 5, 48<d2<57 (JAN13 add-on)

Selects the barcode typeface and prints the barcode.

m Bs?/rs(fcgtrjne Barcode data count Remark
0 UPC-A Fixed (11<k<12) Same barcode system as m = 65
1 UPC-E Fixed (11<k<12) Same barcode system as m = 66
2 JAN13 (EAN) | Fixed (12<k<13) Same barcode system as m = 67
3 JANS (EAN) Fixed (7<k<8) Same barcode system as m = 68
4 CODE39 Variable Same barcode system as m = 69
5 ITF Variable (Always even number) | Same barcode system as m = 70
6 CODABAR Variable Same barcode system as m = 71
22 | JAN13 add-on Add-on 2: 14 <k <15 Same barcode system as m = 87
Add-on 5: 17 <k <18
65 |UPC-A Fixed (11<k<12) Same barcode systemas m =0
66 |[UPC-E Fixed (11<n<12) Same barcode system as m = 1
67 |[JAN13 (EAN) |[Fixed (12<n<13) Same barcode system as m = 2
68 | JANS (EAN) Fixed (7<n<8) Same barcode systemas m =3
69 |CODE39 Variable Same barcode system as m = 4
70 |ITF Variable (Always even number) | Same barcode systemas m =5
71 CODABAR Variable Same barcode system as m = 6
72 | CODE93 Variable -
73 | CODE128 Variable -
Add-on 2: 14 <k <15
87 [JAN13 add-on Same barcode system as m = 22
Add-on 5: 17 <k <18

The command configuration, code, domain, and some notes differ depending on the value of m.
When m=0 to 6 and m=65 to 71, or m=22 and m=87, the same barcode system is selected and
the print result is also the same.

d and d2 indicate the characters to be printed. In all the barcode systems, if d and d2 are the
characters that cannot be printed, the barcode is printed until then and normal data processing
is resumed from the next data.

s indicates the number of added symbol data.

If specifying a UPC-A barcode data and a UPC-E barcode data by 12 bytes including the check
digit, the printer ignores the 12th byte and automatically calculates the check digit.
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If specifying a JAN13 (EAN) barcode data by 13 bytes including the check digit, the printer
ignores the 13th byte and automatically calculates the check digit.

If specifying a JAN8 (EAN) barcode data by 8 bytes including the check digit, the printer ignores
the 8th byte and automatically calculates the check digit.

To specify CODE93 barcode data, input the code 47H or larger by following arbitrary number of
codes consisting of 00H to 46H. Refer to the list of CODE93 Code Set below for its code set.

To specify CODE128 barcode data, input code 103H or larger by following the start code 103H

to 105H and arbitrary number of codes consisting of 00H to 102H. Refer to the list of CODE128
Code Set below for its code set.

CODE93 Code Set

Code Data Code Data Code Data
0 0 16 G 32 W
1 1 17 H 33 X
2 2 18 I 34 Y
3 3 19 J 35 Z
4 4 20 K 36 -
5 5 21 L 37 .

6 6 22 M 38 SP
7 7 23 N 39 $
8 8 24 O 40 /
9 ) 25 P 41 +
10 A 26 Q 42 %
11 B 27 R 43 [S1]
12 C 28 S 44 [S2]
13 D 29 T 45 [S3]
14 E 30 U 46 [S4]
15 F 31 \Y
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CODE128 Code Set

Code |CodeSet A|CodeSet B|CodeSet C| Code |CodeSet A|CodeSet B|CodeSet C] Code |[CodeSet AlCodeSet B|CodeSet Cf
0 SP SP 00 36 D D 36 72 BS h 72
1 ! ! 01 37 E E 37 73 HT i 73
2 " " 02 38 F F 38 74 LF j 74
3 # # 03 39 G G 39 75 VT k 75
4 $ $ 04 40 H H 40 76 FF | 76
5 % % 05 41 | | 41 77 CR m 77
6 & & 06 42 J J 42 78 SO n 78
7 ! ! 07 43 K K 43 79 Sl [¢] 79
8 ( ( 08 44 L L 44 80 DLE p 80
9 ) ) 09 45 M M 45 81 DCA1 q 81
10 * * 10 46 N N 46 82 DC2 r 82
11 + + 11 47 O O 47 83 DC3 S 83
12 12 48 P P 48 84 DC4 t 84
13 - - 13 49 Q Q 49 85 NAK u 85
14 . . 14 50 R R 50 86 SYN \ 86
15 / / 15 51 S S 51 87 ETB w 87
16 0 0 16 52 T T 52 88 CAN X 88
17 1 1 17 53 U U 53 89 EM y 89
18 2 2 18 54 V \i 54 90 SUB z 90
19 3 3 19 55 W W 55 91 ESC { 91
20 4 4 20 56 X X 56 92 FS | 92
21 5 5 21 57 Y Y 57 93 GS } 93
22 6 6 22 58 Z Z 58 94 RS ~ 94
23 7 7 23 59 [ [ 59 95 UsS DEL 95
24 8 8 24 60 \ \ 60 96 FNC3 FNC3 96
25 9 9 25 61 ] ] 61 97 FNC2 FNC2 97
26 : : 26 62 A A 62 98 SHIFT | SHIFT 98
27 ) ) 27 63 _ _ 63 99 CODE C| CODE C 99
28 < < 28 64 NUL ) 64 100 CODE B|] FNC4 | CODE B
29 = = 29 65 SOH a 65 101 FNC4 | CODE A| CODE A
30 > > 30 66 STX b 66 102 FNC1 FNC1 FNC 1
31 ? ? 31 67 ETX [ 67
32 @ @ 32 68 EOT d 68 103 START A
33 A A 33 69 ENQ e 69 104 START B
34 B B 34 70 ACK f 70 105 START C
35 C C 35 71 BEL g 71

The printer performs paper feed a distance equivalent to the barcode height (including HRI
characters when HRI character printing is specified), regardless of the line spacing set with
ESC 2’ or ESC 3.

When the standard mode is selected and the horizontal direction exceeds the print area for one
line, the printer does not print the barcode and performs only paper feed.

When the standard mode is selected, this command is effective only when there is no data in the
line buffer. If data exists in the line buffer, data past m is processed as normal data. Moreover,
the beginning of the line following barcode operation completion becomes the next print
position.

Selecting the standard mode does not affect the print modes other than the inversion (flip)
printing (bold printing, double strike printing, underline, character size, etc.)

For the concept of the barcode printing in the standard mode, refer to the figure [Barcode print in
the standard mode].

When the page mode is selected, the printer performs only barcode data deployment and does
not print. After completion of barcode deployment, the next dot following the last barcode data
becomes the next print position.

In page mode, if barcodes, character data, bitimages, and downloaded bit images exist together
on the same line, the bottom edge of the barcode and the following positions of the character
data, bit image and downloaded bit image are aligned. At this time, HRI characters are not
included. (See the figure [Barcode print in the page mode].)
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Character data : Bottom edge of the character
Bit image : Bottom edge of the bit image
Downloaded bit image : Bottom edge of the downloaded bit image

In page mode, after completion of barcode deployment, the next dot following the last barcode
data becomes the next print position.

When the barcode width exceeds the print area in page mode, barcode printing is not performed,
and the position for data deployment shifts to the left side outside the print area.

In page mode, barcode layout includes horizontal tab.

In page mode, inversion (flip) printing, bold line, under line and character size do not affect
barcode printing.

In page mode, when the print start position is specified to lower left or upper right by Character
Print Direction Specify in Page Mode command (ESC 'T’), the direction of bars is perpendicular
to the paper feed direction (ladder barcodes).

When printing using ladder barcodes, height of the barcode should be 10 mm or higher and
ambient temperature should be 0°C to 40 °C.

If not, print may be unstable and read out accuracy may be worsened.

In page mode, when the print start position is specified to lower left or upper right by Character
Print Direction Specify in Page Mode command (ESC 'T’), width of the barcode should be 30 cm
or shorter. The printer can not print correctly if long width bar code is printed.

[1 Notes regarding: GS 'k’ m[d]k NUL]
This command ends with NUL code.

k indicates the barcode data count. If the barcode system with fixed data count is selected, be
sure to make k match this character count. If the data count is insufficient, data processing is
performed up to the NUL code. Moreover, if the data count is excessive, a fixed length of data is
processed and any excess data is processed as normal data.

Always make the data count for ITF barcodes with m=5 an even number. If the data count is an
odd number, the last data is ignored.

[2 Notes regarding: GS 'k’ m n [d]n]

n indicates the data count, and n bytes are processed as barcode data from the next data. If n
falls outside the domain or the data count when the ITF barcode with m=70 is selected is an odd
number, command processing is stopped and data from the next data is processed as normal
data.
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[Barcode print in the standard mode]

<>

Left margin

Paper end

HRI character

Barcode

HRI character

[Barcode print in the page mode]

HRI character

Barcode

Baseline

HRI character

Related Commands | GS 'H’, GS 'f', GS ’'h’, GS'W’
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6.4.8 Two-dimensional Bar Code

GS'n'n Nominal Fine Element Width

Code 1DH 6EH n

|Definition Range | 2<n<4 (dot count)

Function | Sets the nominal fine element width.

Default [n=3

|Related Commands| GS'p’

GS’o'n PDF Module Height Set

Code 1DH 6FH n

| Definition Range | 2<n<127

Default | n=10

Function | Sets the PDF module height by dot.

Notes If the module height is set too low, the barcode reader may not read the barcodes.
The minimum height should be specified more than 3 dots in case of the normal use.

GS’p’0m2ercnlnh[dk PDF417 Print

Code IDH 70H OOH m2 e r ¢ nl nh [d]k

| Definition Range | 0<m2<255

0<e<8

0, 3<r<90

0,1<c<30

0<d<255

0<nl, nh<255
1<k(=nhx256+nl)<499

Function | PDF417 is printed from the specified contents.
m2=<*******(0>B : Normal mode
m2=<*******1>B : Simple mode (Micro PDF is not supported)

e: Error correction level

r: Module (0 is automatically set)

c: Number of columns in data area (0 is automatically set)
d: Data

k: Data count

Related Commands| GS'n’,GS’0o
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DC2’:’ n QR Code, Data Matrix Module Size Set

Code 12h 3BH n

| Definition Range | 2<n<11

Default | n=6

Function | Specifies a module size of QR Code and Data Matrix.
n: The number of dots for one side of the module size.

| Related Commands| GS'p'1,GS’p’ 2

GS ’p’ 1 model e v mode nl nh data QR Code Print

1DH 70H 01H model e v mode nl nh [data]

|Definition Range | model=01H, 02H

e=4CH, 4DH, 51H, 48H
0,1<v<40

mode=4EH, 41H, 42H, 4BH, 4DH
1<nhx256+nI<7089

Prints QRCode data based on the specified contents.

model: Specifies a model

e:Selects an error correction level.
'L’ (4CH), 'M’ (4DH), ’Q’ (51H), 'H’ (48H)

v:=0: Automatic selection (A version is automatically selected depending
on the number of input data.)
1<v<40 Fixed version (up to 14 for model-1)

mode: Specifies a mode of data.

mode | Hexadecimal Mode
N 4E Numerical mode
A 41 Alphanumeric mode
B 42 8-bit byte mode
K 4B Kanji mode
M 4D Mixed mode

nl, nh: Specifies the number of data.

Data : Kanji data of the QRCode data should be set by Shift JIS code.

When specifying any value out of the defined range, this command is ignored, and the
subsequent data is processed as the normal data.

When specifying any value of 7090 or more bytes, the subsequent data is processed as the
normal data.

The maximum value should be 7089 or less bytes depending on the model, the mode, and the
error revision level.

When specifying any value exceeding the maximum value, the value is read out.



When the horizontal width (includes a quiet zone) of the QRCode exceeds the print area, this
command is ignored.

In the standard mode, when data exists in the line buffer, this command is ignored.

In the standard mode, Alignment and Inversion (Flip) Printing are enable.

The width of the quiet zone is fixed 4 modules.

| Related Commands| ESC’a’, ESC{

GS 'p’ 2 ecc row col nl nh data Data Matrix Print

1DH 70H 02H ecc row col nl nh [data]

| Definition Range | ecc=00H
8<row<144
10<col<144
1<nhx256+nI<3116

Prints the Data Matrix code base on the specified contents.

ecc: 00H (ECC 200) (for future extensional function)

row: Specifies the number of the modules for the vertical direction.
When 0’ is specified, this is defined automatically.

col:  Specifies the number of the modules for the horizontal direction.
When 0’ is specified, this is defined automatically.

nl, nh: Specifies the number of the data.
The maximum number of the data is 3116 bytes.
When specifying any value of more than 3117 bytes, the subsequent data is processed as
the normal data.

When specifying any value other than the number of the modules for the vertical direction and
the horizontal directions in ECC 200, this command is ignored.
When specifying any value exceeding 3116 bytes, the subsequent data is processed as the
normal print data.
The maximum value varies depending on the number of the modules for the vertical direction
and the horizontal direction and storage data. When specifying any data exceeding the
maximum value, it is discarded.
When the barcode size (includes a quiet zone) exceeds the print area, this command is ignored.
In the standard mode, when the data exists in the line buffer, this command is ignored.
In the standard mode, Alignment and Inversion (Flip) Printing are enabled.
The width of the quiet zone is fixed to 1 value.
The Structured Append is not supported.

Only the following combinations of the number of the modules for the vertical direction (‘'row')
and the horizontal direction (‘col') are enabled.

Squares ('row' x 'col')

10x10, 12x12, 14x14, 16x16, 18x18, 20x20, 22x22, 24x24, 26x26, 32x32, 36x36, 40x40,
44x44, 48x48, 52x52, 64x64, 72x72, 80x80, 88x88, 96x96, 104x104, 120x120, 132x132,
144x144

Rectangles (‘row' x 'col')
8x18, 8x32, 12x26, 12x36, 16x36, 16x48

Related Commands| ESC’a’, ESC{
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GS ’'p’ 3 mode ...n data Maxi Code Print

Code 1DH 70H 03H 02H sc cc pc n [data] (mode2)
1DH 70H 03H 03H sc cc pc n [data] (mode3)
1DH 70H 03H 04H n [data] (mode4)
1DH 70H 03H 05H n [data] (mode5)

| Definition Range | 1<n<138

Prints the Maxi Code data based on the specified contents.

sc.  Specifies a service class.
In mode 2, and mode 3, sc should be 3-digit numerals.

cc:  Specifies a country code.
In mode 2, and mode 3, cc should be 3-digit numerals.

pc:  Specifies a postal code.
In mode 2, the postal code should be specified in 9-digit numerals.
If less than 9-digit numerals is desired, specify data except numerals for the remainder.
In mode 3, the postal code should be specified in 6 alpha numerals.

n: Specifies the number of the data.

When specifying any value of 139 or more bytes, the subsequent data is processed as the
normal print data.

The maximum data value will be 138 or less bytes depending on the mode. When specifying
any data exceeding the maximum value, it is discarded.

When the barcode size (includes a quiet zone) exceeds the print area, this command is ignored.
In the standard mode, when data exists in the line buffer memory, this command is ignored.

In the standard mode, Alignment and Inversion (Flip) Printing are enable.

The print size of the barcode is fixed to vertical 213 dots x horizontal 225 dots.

The right and left width of the quiet zone is 8 dots.

The bottom and top width of the quiet zone is 7 dots.

The Structured Append is not supported.

Related Commands | ESC’a’, ESC {
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6.4.9 Kaniji

FS & Kanji Mode Specify

Code 1CH 26H

Function | Specifies the kanji mode.

The JIS Code System is selected with the Kanji Code System Select command (FS 'C’) and the
kanji mode is specified with this command, kanji characters can be printed with the JIS Code
System. When the kanji code system is Shift JIS, only the internal flag operation of the printer is
performed when this command is input. In this case, printing is not affected.
The initial state is the kanji mode cancel status.
The kanji code is processed 1st byte first, then 2nd byte.

| Related Commands| FS'’,FS'C

FS'’ Kanji Mode Cancel

Code 1CH 2EH

Function | Cancels the kanji mode.

If the kanji code system is Shift JIS, only the internal flag operation of the printer is performed
when this command is input. In this case, printing is not affected.
The initial state is the kanji mode cancel status.

|Related Commands| FS'&', FS'C

FS’I'n Kanji Print Mode Specify

Code 1CH 21H n

Define Range| 0<n<255

Default |[n=0

Function |Specifies the kanji print mode.

Bit Function value
0 1
0 Kanji font FontA (24 x 24) | Font B (16 x 16)
1 Undefined - -
2 Double width Cancel Specify
3 Double height Cancel Specify
4 Undefined - -
5 Undefined - -
6 Undefined - -
7 Underlined Cancel Specify
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When both double width and double height are specified, the character size becomes double
height and double width.

Underline is applied to the entire character width including the spaces to the left and right of the
character. However, underline is not applied to the portion skipped by HT, etc., and to 90° rotated
characters.

The underline width is the thickness set with FS ', regardless of the character size. If the
underline width is not set with FS ', it is set to 1 dot.

If characters with different vertical extension rates exist on the same line, the characters are
extended using the bottom edge of the characters as reference (bottom edges of characters are
aligned).

When characters are extended horizontally, extension is done in the right direction using the
bottom edge of the characters as reference.

In case of print modes that enable specification/cancellation of the same parameters, such as
character size and underline, as other commands, the command that is processed last is the
one that is effective. Therefore, if, after double height and double width are specified with FS 'W’,
double height and double width are canceled with FS ', the FS ‘"W’ specification is canceled.

Related Commands| FS ', FS'W’

Code

Kanji Underline Specify

1CH 2DHn

Define Range| 0<n<2, 48<n<50

Default

Function

Notes

n=0

Specifies and cancels kanji underline.

n Function

0, 48 | Cancel kanji underline

1, 49 | Set 1-dot width kaniji underline and specify kanji underline

2, 50 | Set 2-dot width kanji underline and specify kanji underline

Underline is applied to the entire character width including the spaces to the left and right of the
character. However, underline is not applied to the portion skipped by HT, etc., and to 90° rotated
characters.

If kanji underline is canceled with n=0, underline is not applied to the subsequent kaniji data, but
the underline width setting in effect until immediately before is retained.

The kanji underline width is the specified thickness (and thus is constant), regardless of the
character size.

Underline specification/cancellation is also possible with FS 'I’, but the command that was
processed last is valid. Therefore, if following specification of underline with FS ", underline is
canceled with FS ', the FS ’!’ specification is canceled.

Related Commands | FS'
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Code

Kanji Code System Selection

1CH 43H n

| Definition Range| ~ n=0, 1, 48, 49

Default

Function

Notes

n=0

Selects the kanji code system.

n Function

0, 48 | JIS code system
1, 49 | Shift JIS code system

When kaniji characters are printed with the JIS code system, specifies the JIS code system with
this command, then specifies the kanji mode with the Kanji Mode Specify command (FS '&’).

The kanji code valid in the JIS code system is as follows.
1st byte: 21H to 7EH
2nd byte: 21H to 7EH

When kaniji characters are printed with the Shift JIS code system, specifies the Shift JIS code
system with this command, then input the valid kanji code.

The kanji code valid in the Shift JIS code system is as follows.
1st byte: 81H to 9FH and EOH to EFH
2nd byte: 40H to 7EH and 80H to FCH

FS’S’'n1n2 Kanji Space Amount Set

Code

1CH 53H n1 n2

| Definition Range| ~ 0<n1<255, 0<n2<255

Default

Function

Notes

n1=0, n2=0

Sets the kaniji's left space (n1) and the kaniji's right space (n2).
The left space is [n1 x basic calculation pitch] inches, and the right space is [n2 x basic
calculation pitch] inches.

When specify the expand width as double, the space of the left and the right is double as the
setting amount. The basic calculation pitch is set with GS 'P’. Moreover, the set space does not
change even if the basic calculation pitch is changed with GS 'P’ after the kaniji space settings
have been performed.

If the result calculated with GS ’P’ is a fractional figure, it is compensated using the mechanism's
minimum pitch with the remainder discarded.

It is possible to set the independent right space amount for standard mode and page mode.

In standard mode, the horizontal basic calculation pitch (x) is used.

In the page mode, the basic calculation pitch is as follows, depending on the starting point.

(1) When the starting point is specified as “top left” or “bottom right” with ESC "T’, the horizontal
basic calculation pitch (x) is used.

(2) When the starting point is specified as “top right” or “bottom left” with ESC 'T’, the vertical
basic calculation pitch (y) is used.

Related Commands| GS'P
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Width

Left séac.e I.:{ig'ht space

Kanji Double Height and Double Width Specify/Cancel

Code 1CH 57H n

|Define Range | 0<n<255

Default |n=0

Function |Specifies or cancels double height and double width for kanii.
When n=<*******(0>B, double height and double width is canceled.
When n=<*******1>B, double height and double width is specified.

Notes Only the LSB is significant for n.
Double height and double width characters are characters for which double height and double
width are specified simultaneously.

When double height and double width are canceled using this command, the printer prints the
subsequent data starting from the next character in the normal size.

If characters with different vertical extension rates exist on the same line, they are extended
using the characters' bottom edge as reference (the characters' bottom edges are aligned).

If extending characters in the horizontal direction, they are extended in the right direction using
the left edge of the character as reference.

It is possible to specify/cancel double height and double width characters by simultaneously
specifying double width extension and double height extension with FS ’!’, but the command that
is processed last is valid. Therefore, if double height and double width are canceled with FS "W’
following specification of double height and double width, the specification with FS I’ is
cancelled.

|Re|ated Commands| FS'r

DC’’n Kanji Font Selection

Code 12H 2EH n

| Definition Range| ~ n=0, 1, 48, 49

Default | n=0

Function | Selects the kaniji font.
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n Function

0, 48 | Select kanji font A (24 x 24)
1, 49 | Select kanji font B (16 x 16)

It is possible to select the kaniji font with FS 'I', but the command that is processed last is valid.

|Re|ated Commands| FS''

FS’2’ c1c2[d]k User-Defined Character Registration

1CH 32H ¢1 c2 [d]k

| Definition Range| The definition range differs depending on the kanji code system.

When JIS code system is specified
c1=77H

21H<c2<7EH

0<d<255

When Shift JIS code system is specified
c1=ECH

40H<c2<7EH and 80H<c2<9EH
0<d<255

k=72 (when font A 24 x 24 is selected)
k=32 (when font B 16 x 16 is selected)

Resisters the kanji user-defined character pattern as the character code specified with c1, c2.
Rewriting to already registered external character is over written.
User-defined characters are not registered at the shipping.

Notes c1, c2 indicate the kanji code for defining user-defined characters, c1 indicating the 1st byte, and
c2 the 2nd byte.
d indicates the definition data. Bits that correspond to dots to be printed are 1, and bits that
correspond to dots that are not printed are 0.
k indicates the definition data count. This count differs depending on the selected font size.
The memory usage m=9784 bytes. (included the information amount of memory)

Related Commands| FS'C’

< Font A 24 x 24 is selected > < Font B 16 x 16 is selected >
24dots 16dots
dl i
- » bl Ll
A F N
Y Y ao| T s sl sl | T s
e ~ L 16dots e ” L
=N N
------------- 4 LLELLE) 4
24dots d2]ds d71 5 | d2| a4 d32 3 |
p— L " é
N 5B R
------------- \\ O LSB \\ 0 LSB
d3 | d6 472 — —
A
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User-Defined Character Area Operation

Code 12H 47H n

| Definition Range| 0<n<255

Function | Releases and allocates user-defined character area.
If n=<*******0>B, releases user-defined character area.
If n=<*******1>B, allocates user-defined character area.

Only the LSB is significant for n.
User-defined characters are not printed when user-defined character area is released.
User-defined character area is 9784 bytes. If this area is released, the remaining memory
capacity is not increase.
The user area is allocated again by the User Area Defragment command (DC2 ™ '1’).
To allocate again user-defined character area that has been freed, a remaining memory capacity
of 9784 bytes or more is required. If the remaining memory capacity is insufficient, user-defined
character area is not allocated and DC2 'G’ 1 is ignored.
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6.4.10 Auxiliary Functions

Peripheral Equipment Selection

Code 1BH 3DH n

| Definition Range | 0<n<255

Default | n=1

Function | Selects peripheral equipment for which data from the host computer is valid.

Value

0 1

os)
=

Function

Printer Disable Enable
Undefined - -
Undefined - -
Undefined - -
Undefined - -
Undefined - -
Undefined - -
Undefined - -

Njojloa|h|]W|IN|~]|O

If the printer disable setting is selected, the printer discards all the data until the printer enable
setting is selected again with this command from next data.

ESC'@’ Printer Initialize

Code 1BH 40H

Clears the data in the line buffer and initializes the settings.

Notes The function settings reread is not performed.
The data in the input buffer is held.

| Related Commands| 6.5 List of Initial values.

DC2'@’ Hardware Reset

Code 12H 40H

Function | Performs hardware reset.

Notes Performs the same operation as during power ON.
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GS'C’0Onm Counter Print Mode Set

Code 1DH 43H 30H n m

| Definition Range | 0<n<5

0<m<2, 48<m<50
Default |n=0, m=0

Function | Sets the continuous counter print mode.

n specifies the number of print columns.
When n=0, only the number of columns corresponding to the counter value is printed.
When n=0, the number of print columns is set.

m specifies the print position of the continuous counter print position within the set number of

columns.
. - Processing when counter value is lower
m Print Position
than the set number of columns
0, 48 | Align right Add space(s) to left side
1, 49 | Align right Add ’0’ to left side
2,50 | Align left Add space(s) to right side

When the counter value is higher than the n set number of columns, the printer prints n columns
below the counter value.
When n=0, the value of m is meaningless.
When n or m falls outside the domain, the setting value does not change.

|Related Commands| GS'C’'1,GS'C’2,GS’¢
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GS’'C’TaLaHbLbHNT Count Mode Set
1DH 43H31HaLaHbLbHNr

| Definition Range | 0<al.<255
0<aH<255
0<bL<255
0<bH<255
0<n<255
0<r<255

Default |alL=1, aH=0, bL=255, bH=255, n=1, r=1

Sets the count mode of the continuous counter.
n specifies the step magnitude during count-up or count-down.
r specifies the number of repetitions with the counter value fixed.

Notes When [aHx256+aL < bHx256+bL and n=0 and r=0], the count-up mode is set.
When [aHx256+aL > bHx256+bL and n=0 and r+0], the count-down mode is set.
When [aHx256+aL = bHx256+bL or n=/0 or r=/0], count stop is set.

When the count-up mode is set, [aHx256+aL] becomes the minimum counter value, and
[bHx256+bL] becomes the maximum counter value. Moreover, when the counter exceeds the
maximum value, count-up from the minimum value starts again.

When the count-down mode is set, [aHx256+aL] becomes the maximum counter value, and
[bHx256+bL] becomes the minimum counter value. Moreover, when the counter is smaller than
the minimum value, count-down from the maximum value starts again.

|Related Commands| GS'C'0,GS'C’2,GS’¢

GS'C' ’2' nlnh Counter Value Set

Code 1DH 43H 32H nl nh

| Definition Range | 0<nI<255
0<nh<255

Default | nl=1, nh=0

Function | Sets the continuous counter value.

Notes nl and nh indicate the continuous counter value, and the counter value is [nhx256+nl].

When the count-up mode is specified, if the counter value set with this counter falls outside the
counter range set with GS 'C’ '1’, the counter value is forcibly changed to the minimum value
upon execution of the next GS 'c’ command.

When the count-down mode is specified, if the counter value set with this command falls outside
the counter range set with GS 'C’’'1’, the counter value is forcibly changed to the maximum value
upon execution of the GS 'c’ command.

Related Commands| GS'C’’0’,GS'C’’'1’, GS '¢’
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GS'c Counter Print
1DH 63H

Sets the continuous counter value to the line buffer and updates the counter.

After setting the current continuous counter value as print data (character string) to the line
buffer, performs counter count-up or count-down according to the set count mode. The counter
value set to the line buffer is printed through a print command or buffer full.

When the count-up mode is specified, if the counter value exceeds the counter range set with
GS 'C’’'1’, the counter value is forcibly changed to the minimum value through execution of this
command.

When the count-down mode is specified, if the counter value exceeds the counter range
specified with GS ’C’ '1’, the counter value is forcibly changed to the maximum value through
execution of this command.

|Related Commands| GS'C’'0, GS'C''1", GS 'C "2’

GS'’I'n Printer ID Send
1DH 49H n

| Definition Range| ~ 1<n<3, 49<n<51

Sends the specified printer ID.

n Printer ID type Specification
1,49 | Printer model ID OAH
2,50 | Type ID See Table [Type ID]
3,51 | ROM version ID Depends on ROM version

Table [Type ID]

. Value
Bit Sensor
0 1
0 Extended CG ROM Fixed to 1
Undefined Fixed to O

2 | Select the printer DPU-D2-0xA-E | DPU-D3-0xA-E

3 | Undefined Fixedto O
4 | Identifier Fixed to 0
5 | Presenter Fixed to O
6 | Undefined Fixedto O
7 | Identifier Fixed to O
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Each printer ID is responded by 1-byte.
Since this command is executed during input buffer deployment, a delay may occur between

command reception and printer ID transmission, depending on the input buffer status.
ROM version ID is needed when the printer F/W is uploaded.

GS’g’’0’mnl nh Maintenance Counter Initialization

Code 1DH 67H 30H m nl nh

|Definition Range| m=0
(nhx256+nl)=20, 21, 50, 61, 62, 70

Sets the values of the specified maintenance counter that is able to reset and the maintenance
counter saved in the FLASH memory to '0’.
Specifies the maintenance counter type as (nhx256+nl).

nhx256+nl .
Maintenance counter type
Hexadecimal Decimal
14H 20 Paper feed line count (unit: 100-dot line)
15H 21 Number of head activation times (unit: 100 dot line)
32H 50 (Reserved)
3DH 61 (Reserved)
3EH 62 (Reserved)
46H 70 Drive time of printer (unit: minute)

It may cause a break in the FLASH memory if this command is frequently used. It is
recommended that this command be used less than 10 times/day.

The printer turns BUSY status during writing data to the FLASH memory for this command. Do
not transmit data from the host computer while the printer is in BUSY status. The printer stops
data receiving.

Do not turn the printer off during executing the command.

|Related Commands | GS'g’1,GS’'g 2

GS’g’'1’m Maintenance Counter Preservation
1DH 67H 31H m
|Definition Range| m=0

Saves all maintenance counter values in the FLASH memory.

The paper feed line number and head activation count are returned in 1/100 unit.

It may cause a break in the FLASH memory if this command is frequently used. It is
recommended that this command be used less than 10 times/day.

Do not turn the printer off during executing the command.

Related Commands | GS'g’’0’, GS'g’ '2’
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GS’g’ ’2’mnlnh Maintenance Counter Transmission

1DH 67H 32H m nl nh

|Definition Range| m=0
(nhx256+nl) = 20, 21, 50, 61, 62, 70, 148, 149, 178, 189, 190, 198

Transmits the maintenance counter value. The value is transmitted, becomes the additional
value that initial value is saved in the FLASH memory, when turning the power on.
Specifies the maintenance counter type as (nhx256+nl).

nhx256+nl )
Maintenance counter type

Hexadecimal Decimal

14H 20 Line number of paper feed (unit: 100-dot line)
15H 21 Head activation time (unit: 100-dot line)

32H 50 (Reserved)

3DH 61 (Reserved)

3EH 62 (Reserved)

46H 70 Product drive time (unit: minute)

Line number of paper feed (unit: 100-dot line)

oA 148 (integrated value)

95H 149 Zir?te;g re;ctzzxéa\gﬂ éi)me (unit: 100-dot line)

B2H 178 (Reserved)

BDH 189 (Reserved)

BEH 190 (Reserved)

C6H 198 Product drive time (unit: minute) (integrated value)

Configuration of the maintenance counter data listed below.

Hexadecimal Decimal Number of data
Header |5FH 95 1 byte
Data 30H to 39H 48 to 57 1 byte to 10 bytes
NUL | OOH 0 1 byte

Note that the automatic status may be transmitted during transmitting the maintenance counter
value.
The thermal head activation time is not counted up for paper feed with the feed switch and paper
feed by the command. The head activation time is counted up for the paper feed or LF with print
action and paper feed for the page print with the command.

Related Commands | GS'g'’0’, GS'g’’1’, GS’a’

6-76



DC2 ™1’ User Area Defragment

Code 12H 2AH 31H
Function| Set the user area (FLASH memory) again, remaining memory capacity is allocated.

Notes If release the user area, not increase the available memory.
When execute this command, released memory become reusable.
The maximum rewritable number of the FLASH memory is approximately 100,000 times.
Execute this command after getting low memory for restraining the numbers of the memory
rewriting.

DC2'*°2 Remaining User Area Response

Code 12H 2AH 32H

Function| Sends the remaining memory capacity at the user area (FLASH memory).

Notes The remaining memory capacity except the released area is notified.
The remaining memory capacity is notified as 12 bytes in the following format.
The following example assumes a remaining memory capacity of 4864 bytes.

Remaining memory capacity rewritten as 6-digit hexadecimal. (4864 -> 00H 13H O0H)
Expressed as ASCII code starting from the highest of the 6 digits. (See the table below.)

Each item expressed as ASCII code is divided into the low order 4 bits and high order 4 bits,
which are operated OR with 00H. (See the table below.)

This is transmitted in the following sequence: Low order value and high order value of 1st digit of
code, 2nd digit of code, . . . 6th digit of code.

Hexadecimal ASCII High order | Low order
0 30H 03H 00H
0 30H 03H 00H
1 31H 03H 01H
3 33H 03H 03H
0 30H 03H 00H
0 30H 03H 00H

Response data transmission sequence (12 bytes):
00H, 03H, 00H, 03H, 01H, 03H, 03H, 03H, 00H, 03H, 00H, 03H
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DC2'R’'n User Area Initialization
12H 52H n

| Definition Range| n=1

Initializes user area (FLASH memory).

All user-defined characters, downloaded characters, optional fonts, macro, downloaded bit
images, user page 1-byte font and user page international characters are cleared and returned
to the initial state. (User-defined characters and downloaded characters area are allocated.)
Function settings and maintenance counter are not initialized.

When the status is except n=1, ignores this command.

DC2’k’ f [d]lk NUL Function Settings

12H 6BH f [d] k

|Definition Range | 0<f<254

f=255: Prohibition
0<d<255

k=40

Sets all of SWDIP switch.

Sets the functions below. The setting value is valid when the command is executed.
f=00H : Does not write at the system area in the CG ROM at the same time as the setting.
f=80H : Writing at the system area in the CG ROM at the same time as the setting.

Specify continuously SWDIP1 to 40 the total is 40 bytes.
Does not set f=FFH. It cause not operate properly.

For the SWDIP switch meanings, see 3.4 FUNCTION SETTINGS.
Do not turn the printer off during executing this command.

DC2'w’ f [d]lk NUL Function Settings

12H 77H f [d] k OOH

| Definition Range| 0<d<255
0<f<255 (See the following each function.)
k=40 (f=00H, f=80H), k=1 (except left value)

Sets the SWDIP switch.

The highest bit of f has mean below.
f=00H : Does not write at the system area in the CG ROM at the same time as the setting.
f=80H : Writing at the system area in the CG ROM at the same time as the setting.




SW DIP No. f Function
All SW DIP 00H 80H 40 byte all writing
1 01H 81H General setting 1
2 02H 82H General setting 2
3 03H 83H General setting 3
4 04H 84H General setting 4
5 05H 85H General setting 5
6to 34 06H to 22H 86H to A2H (Reserved)
35 23H A3H Character Code Table setting
36 to 40 24H to 28H A4H to A8H (Reserved)
- 7FH FFH (Prohibition)

The printer performs hardware reset after completion of writing.

See 3.4 Function settings for SWDIP switch meanings.
Do not turn the printer off during executing this command.

DC2°I'n Function Set Response
12H 6CH n

| Definition Range| n=0

Reads the SWDIP switch setting.

Responds the present value of all SWDIP switches.
For the SWDIP switch meanings, see 3.4 FUNCTION SETTINGS.

Responses are sent as 80 bytes in the following format.
1st response byte: Indicates number that is logical sum of low 4 bits of SWDIP1 and 00H

2nd response byte: Indicates number that is logical sum of high 4 bits of SWDIP1 and 00H
4 bits right shift

77th response byte: Indicates number that is logical sum of low 4 bits of SWDIP39 and 00H

78th response byte: Indicates number that is logical sum of high 4 bits of SWDIP39 and 00H
4 bits right shift

79th response byte: Indicates number that is logical sum of low 4 bits of SWDIP40 and 00H

80th response byte: Indicates number that is logical sum of high 4 bits of SWDIP40 and 00H
4 bits right shift

When Automatic Status Back Enable/Disable command is set to valid, 4 bytes of automatic
status may be inserted into the function setting response according to timings.

In order to acquire the status of the function settings response correctly, select the method
shown below.

To disable automatic status response, set all of bits to '0’ with Automatic Status Back
Enable/Disable command before executing Function Set Response command.
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DC2°’g’'n

Distinguish the status using identifiers whether that is the response of executed Function Set
Response command or automatic status response.

Execution Response Request

12H71H n

| Definition Range| 0<n<255

Function

Notes

Sends n.

This printer has 4k byte input buffer, and command and data input, execution, and printing are
not synchronized. Therefore, it is not possible to confirm command execution completion and
character printing completion from external. By inputting this command following a command or
character print command, upon return of the response to that command, it is possible to confirm
whether the command or printing prior to when the command was issued has been completed.

Specify the response code with n. The low order 4 bits are valid for n. The transmitted code,
which is the logical sum of the specified 4 low-order bit of n and 80H, consists of the code from
80H to 8FH.

DC2t
Code

Function

Notes

Test Print

12H 74H
Performs test print.

All setting values using commands are initialized.

The printer cannot communicate during test print.

The input buffer is cleared when executing the test print.

Do not input commands and print data subsequently to the test print command.
Input commands in the communication ready state after completion of the test print.

GS'a'n

Automatic Status Back Enable/Disable

1DH 61H n

| Definition Range | 0<n<255

When the Automatic status response function (SWDIP5-1) is invalid: n=00H

When the Automatic status response function (SWDIP5-1) is valid: n=1FH



Selects a status for ASB (Automatic Status Back).

) ) Value
Bit No. Function
0 1
o |Change peripheral Disabled | Enabled
status
1 Printer information Disabled Enabled
2 Error status Disabled Enabled
3 Paper sensor Disabled Enabled
4 Other status Disabled Enabled
5 Undefined - -
6 Undefined - -
7 Undefined - -

When either status becomes enable, the status at the time of executing this command is sent.
Hereafter, whenever the enable status condition changes, the status data is sent. At this time, in
even the status where the ASB is not enabled, any change may occur because each status data
indicates the current state.

When all status become disable, the ASB function becomes disable.

When the ASB function is enable in the default, the status at the 1st communicable time after
powering on the printer is sent.

4-byte status except Xoff code always continues.

Because this command is executed at input buffer development, a delay between command
receiving and status data sending may occur depending on the input buffer state.

The printer responds only to the interface being selected.

When the cable is connected, the status data is sent right after connecting.

Bits 0, 4 and 7 of the 1st byte are identifiers to distinguish from other responses. When bits 0, 4,
and 7 are responded as 0, 1, 0 respectively from the printer, proceed the subsequent 4 bytes
included that response (except Xoff) as statuses by ASB function.

(1) The 1st byte (printer information)

Bit No. Function value
0 1
0 Identifier Fixed to ’0’
1 Motor drive Stop Work
2 Reserved * Fixed to ’0’
3 Undefined Fixed to 0’
4 Identifier Fixed to ’1’
5 Paper cover sensor status Closed Opened
6 Paper feed by the switch OFF ON
7 Identifier Fixed to ’0’

*: If the setting is incorrect by the function setting command, the value will become 1.
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(2) The 2nd byte (error information)

. . Value
Bit No. Function
0 1

0 Undefined Fixed to ’0’

1 Undefined Fixed to ’0’

2 Reserved * Fixed to ’0’

3 Reserved * Fixed to ’0’

4 Identifier Fixed to '0’
Head error

5 V,, voltage initialization error No Yes
V,, voltage error

6 Automatic recovery error No Yes

7 Identifier Fixed to '0’

*. If the setting is incorrect by the function setting command, the value will become 1.

Bit 0 to 3: When the errors occur other than the bit 5=0 and 6=0 other bit is 1, the printer

performs automatically reset after errors are cleared.

Bit 5: When any one of the head error, V, voltage initialization error, or V, voltage error occurs,

bit 5is as’1’.

Bit 6: When the head temperature error occurs, bit 6 is as '1’.

(3) The 3rd byte (paper sensor information)

Bit No. Function value
0 1
0 Undefined Fixed to '0’
1 Undefined Fixed to '0’
2 Out-of-paper sensor Paper No paper
3 Undefined Fixed to ’0’
4 Identifier Fixed to ’0’
5 Undefined Fixed to ’0’
6 Reserved * Fixed to’0’
7 Identifier Fixed to ’0’

*: If the setting is incorrect by the function setting command, the value will become 1.

6-82




(4) The 4th byte (undefined)

Bit No. Function value
0 1
0 Undefined Fixed to 0’
1 Undefined Fixed to 0’
2 Undefined Fixed to 0’
3 Undefined Fixed to 0’
4 Identifier Fixed to ’0’
5 Undefined Fixed to 0’
6 Undefined Fixed to 0’
7 Identifier Fixed to ’0’
| Related Commands| GS'r', 3.4 FUNCTION SETTINGS
DC2’0’a’'n Error History Response

12H 30H 61H n
The CPU records the error history when an error occurs, even if an error is cleared.

This command can call the error history whenever it is needed.
The error history is cleared when the command or hardware reset is executed.

Specifies if an error history is cleared or not by upper bit of n.
If n=<0*******>B, responds an error history and a history data is not cleared.
If n=<1*******>B, responds an error history and a history data is cleared.

Specifies errors responded/cleared by lower 7 bit of n.

All history  (8-byte) response

First byte (1-byte) response

Second byte (1-byte) response

Third byte  (1-byte) response

Forth byte  (1-byte) response

Fifth byte (1-byte) response

Sixth byte  (1-byte) response
(
(

>

Seventh byte (1-byte) response

© XN HRXN 2O

. Eighth byte (1-byte) response
command other than the above is ignored.

— 3 353 3 33333

>

(1) First byte

Value

0 1

Bit Function

0 Discarding history of Error data Invalid Valid
1to3 [Reserved Fixed to 0
4to 7 |ldentifier Fixed to 0
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(2) Second byte

. ) Value
Bit Function
0 1
0to3 |ead error history Invalid Valid
V, voltage initialization error
V,, voltage error history Invalid Valid
Head-temperature error history Invalid Valid
FLASH writing error history Invalid Valid
4to 7 |ldentifier Fixed to 0
(3) Third byte
. ] Value
Bit Function
0 1
0to 3 [Reserved Fixedto 0
4 to 7 |ldentifier Fixedto O
(4) Forth byte
. ) Value
Bit Function
0 1
0 Platen open error history Invalid Valid
1 Reserved Fixedto O
2 Out-of-paper error history Invalid Valid
3 Reserved Fixedto O
4 to 7 |ldentifier Fixedto O
(5) Fifth to Eighth byte
Value
Bit Function
0 1
0to 3 [Reserved Fixedto O
4 to 7 |ldentifier Fixedto O
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DC2°'%’ n Dynamic Division, Number of Dots Specify

12H 25H n
Specifies maximum number of activated dots by n x 8.

4<n<8

The range of n is 4 through 8, specified the other numbers are prohibited. When the printer prints
the data that is high density by the dynamic division mode using low-capacity power supply, the
printing defect or voltage error may occur. Make sure that when the number of dots is specified
by this command, do not exceed its voltage capacity.

The default status can be determined using SWDIP 2-1 to 3.

(NOTE) If nis specified less than 8, the print defect and strange sound occur due to ambient
conditions and printing condition. It may cause poor print quality. Verify the
performance at the usage environment.

DC2’~'n Print Density Specify

Code 12H 7EH n

Sets print density.
60=n<140

Notes A Print density can be adjusted by setting the energy applied to the head to a value from 60% to
140% of the rated energy. However, when the print density is set as more than 100%, a life span
of the head may be shorter than that specification.

If n is specified less than 60 or more than 140, this command is ignored.
The default status can be determined using SWDIP 4 (60% to 140%).

(NOTE) If too much energy is applied to the thermal head, it would shorten its life span and
cause the paper feed problem. Set an accurate thermal paper selection and print
density. If selecting the thermal paper that is different from the one specified in the
thermal paper selection or in case of not setting the print density in 100%, the
specified life span would not be guaranteed of the product specification in this
technical reference. Verify the performance with your actual device before printing.
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6.4.11 Ruled Line

DC3’#'n Overlapping Mode Selection
13H 23H n

| Definition Range| ~ 0sn<255

Default| Ruled line OR overlapping mode

Function | Specifies OR or XOR for the overlapping mode of ruled line, character and image data.
n=< 0>B: OR overlapping mode
n=<*******1>B: XOR overlapping mode

When the page mode is selected, only the printer internal flag operation is performed when this
command is input.

This command setting does not affect the page mode.

If the OR overlapping mode is specified, either the part where dots exist in the ruled line, image
or character is print out in black.

XOR shows exclusive OR. If the XOR overlapping mode is specified, the part where image is
overlapped with character is printed out in white and the non-overlapped part is print out in
black.

DC3°( Ruled Line Continuous Command

13H 28H

Following input of this command, the printer receives ruled line commands without DC3 code
until it receives 29H.

All commands other than ruled line commands are ignored.

DC3 '+ Ruled Line ON
13H 2BH

| Definition Range| ~ Ruled line OFF.

Sets the ruled line ON.

Following input of this command, the selected ruled line is printed at paper feed caused by
character printing and space between lines, LF, ESC ’J’, and ESC ’d’, and ruled line dot line
printing, DC3 'P’ and DC3 'p’.

This command is effective until the Ruled Line OFF command (DC3 ') is executed.

The dots whose bits on the selected ruled line buffer is ’1’, printed out. However, ruled line
beyond the specified printing area with ESC "W’ is not printed. (In the standard mode, the ruled
line data is always printed in the printable area width.)

Related Commands| DC3'-’, ESC'#




DC3 '~ Ruled Line OFF

Code 13H 2DH
Default Ruled line OFF.

Function | Sets the ruled line to OFF.

Notes Atfter this command is executed, ruled line is not applied.

| Related Commands | DC3 '+

DC3’A Ruled Line A Selection

Code 13H 41H
Default Ruled line buffer A is selected.

Function | Selects ruled line buffer A.

Notes Following this, ruled line data set is performed for ruled line buffer A, and the image of ruled line
buffer A is printed out.

| Related Commands | DC3'B’

DC3'B’ Ruled Line B Selection

Code 13H 42H
Default Ruled line buffer A is selected.

Function| Selects ruled buffer B.

Notes Following this, ruled line data set is performed for ruled line buffer B, and the image of ruled line
buffer B is printed out.

| Related Commands| DC3’A

DC3'’C’ Ruled Line Buffer Clear

Code 13H 43H

Default | All the data of ruled line buffers A and B cleared.

Function | Clears all the bits of the selected ruled line buffer to ’0’.



DC3'’D’ nl nh Ruled Line Dot Set

13H 44H nl nh

| Definition Range| ~ 0<nl<255, 0<nh<255

Sets to 1’ the bit of the [nhx256+nl] dot of the selected ruled line buffer.

The position of the dot is counted by regarding the dot on the left edge of the screen as

position '0’.

When dots have been specified outside the printable area, they are ignored. A printable area
means that the data is printed with maximum range of Y direction in the page mode and
considering 90° rotated.

DC3 ’F n1n2 Ruled Line Pattern Fill

13H 46H n1 n2

|Definition Range| ~ 0<n1<255, 0<n2<255

Default Ruled lines all cleared.

Fills the selected ruled line buffer with 2-byte data specified with n1, n2.

Fills the ruled line buffer with 16-dot repetitive image pattern consisting of n1 (8 dots on left side)
and n2 (8 dots on right side).

The correspondence of n1 and n2 bits and dots can be changed through Image LSB/MSB
Select command (DC2 ’=’). (The initial state is MSB on the left side.)

When dots have been specified outside the printable area, they are ignored. A printable area
means that the data is printed with maximum range of Y direction in the page mode and
considering 90° rotated.

|Related Commands| DC2’=

DC3 'L’ ml mh nl nh Ruled Line Line Set

13H 4CH ml mh nL nh

|Definition Range| ~ 0<ml<255, 0<mh<255

0<nlI<255, 0<nh<255

Default Ruled lines all cleared.

Sets to "1’ the bits in the range from the [mhx256+mi] dot to the [nhx256+nl] dot of the selected

ruled line buffer.

The position of the dot is counted by regarding the dots on the left edge of the screen as
position '0’.

When dots have been specified outside the printable area, the dots are ignored. A printable area
means that the data is printed with maximum range of Y direction in the page mode and
considering 90° rotated.



DC3 P Ruled Line 1 Dot Line Print

13H 50H
Prints as 1-dot line the selected ruled line buffer image when ruler line is ON.

When there is data in the line buffer, after this data is printed and paper feed equivalent to the
space between lines is performed, the ruled line is printed as 1-dot line. (A ruled line is also
printed on the printed characters and space between lines.)

When the ruled line is OFF, no ruled line is printed and 1-dot line paper feed is performed.

Configure the ruled line by 2 dots or more. The 1-dot ruled line may be invisible.

DC3’p’nlnh Ruled Line n Dots Line Print

13H 70H nl nh

| Definition Range| 0 <nl <255, 0<nh <255

Prints as n-dot line the selected ruler line buffer image when ruled line is ON.

When there is data in the line buffer, after this data is printed and paper feed equivalent to the
space between lines is performed, the ruled line is printed as [nhx256+nl]-dot line. (A ruled line
is also printed on the printed characters and space between lines.)

When the ruled line is OFF, no ruled line is printed and [nhx256+nl]-dot line paper feed is
performed.

DC3 v’ nl nh [d] k Ruled Line Image Writing

13H 76H nl nh [d]k

|Definition Range| 0 <d<255, 1< nh x255+nl < (Maximum page length)
Ruled lines all cleared (d=all 0)

Writes image data to the selected ruler line buffer.

As for image data, input data corresponding to ’1’ dot line amount.
The correspondence between image data bits and dots can be changed with Image LSB/MSB
Select command (DC2 ’=’). (The initial state is MSB on the left side.)

When dots have been specified outside the printable area, they are ignored. A printable area
means that the data is printed with maximum range of Y direction in the page mode and
considering 90° rotated.

Related Commands| DC2’=’
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6.4.12 Download Mode

DC2 DC2 Download Mode Selection

Code 12H 12H

Switches to the down load mode.
This function performs a hardware reset in order to return from the download mode to the
printing mode. (Execute hardware reset by turning on the power again or using '@’)

In the download mode, only the commands listed below become valid.
Download Mode Reset (@’)

1-byte Font Rewrite ('S’ 'W’)

1-byte Font International Character Registration ('S’ 'R’)

1-byte Font Deletion ('S’ ’'C’)

FEED operation by the !FEED signal is not permitted during the download mode.

Download Mode Reset

Code 40H

Performs hardware reset.
This command is valid for download mode.



'S W’ a [d1]k1 b [d2]k2 1-byte Font Rewrite
53H 57H a [d1]k b [d2]k2

| Definition Range | 128 <a< 159

32 <d1< 126

k1=64

b=0, 1

0 <d2< 255
k2=10752(when b=0)
k2=3584(when b=1)

Registers 1-byte font data to the User Page of character code table specified by an information a
and b. Registers d1 as 64 bytes ID data.
a: Page number
d1: |D data
k1: Number of ID data
b: Font size
d2: Font data
k2: Number of font data
This command requires the number of (data + memory control information) bytes in the user
area of CG ROM.
Registered font data can be used by specifying the registered page number through the
"Character Code Table" command (ESC 't' n). Data is assigned in the order of 20H to FFH as
224 characters. However, the character codes of 7FH and FFH cannot be assigned.
1-byte Font Rewrite is not registered at the shipping.

b Font size Number of Requiring Data (k2)
0 24-dot font 10752 bytes
1 16-dot font 3584 bytes

Font data format

<1-byte character>

<24-dot font 24x12> <16-dot font 16x8>
12dots 8dots
1 d1 d2 4 d1
d3 d4 d2
H 16dots
24dots
v d16
! 447 [ s | ,’/ N
A} Z Al
\ [oli]a]sfa]s]e]7]
i \
fol:]2]af4]sfe]7] L8 Mse
LSB MSB

This command is valid when in the download mode.

Memory usage m bytes is as below.
m=(data) + (Memory Control Information)

| Related Commands| ESC't
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'S’’R’ab c[dlk 1-byte Font International Character Registration

53H 52H a b ¢ [d]k

| Definition Range | 128 <a< 159
b=0, 1

0<c<10

0 <d< 255
k=576(when b=0)
k=192(when b=1)

a: Page number

b: Font size

c: Country number

d: Font data

k: Number of font data

Registers 1-byte font data as the international character rewritten by "1-byte Font Rewrite"
command. This command requires the number of (data + memory control information) bytes in
the user area of CG ROM.

Registered font data can be used by specifying the registered page number through the
"Character Code Table" command (ESC 't' n) and by specifying the country through the
"International Character Set" command (ESC 'R’ n). Required command data is twelve
characters and those are assigned in the order of 23H, 24H, 40H, 5BH, 5CH, 5DH, 5EH, 60H,
7BH, 7CH, 7DH and 7EH.

1-byte Font International Character Registration is not registered at the shipping.

b Font size Number of Requiring Data (k)
0 24-dot font 576 bytes
16-dot font 192 bytes
c Countries c Countries
0 [USA 6 |[ltaly
1 |France 7 |Spain
2 |(Germany 8 [Japan
3 |United Kingdom 9 |Norway
4 |Denmark I 10 |Denmark II
5 |[Sweden
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Font data format

<1-byte character>

<24-dot font 24x12> <16-dot font 16x8>
12dots 8dots
1 d1 d2 4 d1
d3 d4 d2
H 16dots
24dots
v d16
: 447 |\ 448 | ’," \\\
\ folr]e]sfals]e]7]
i \
[oli]afsfs]s]ef7] +e8 Mee
LSB MSB

This command is valid for download mode.

When 1-byte font is not registered on specified page, this command is ignored.

Memory usage m bytes is as below.
m=(data) + (Memory Control Information)

| Related Commands | ESC't, ESC'R’

’Sl 7C7 n

1-byte Font Deletion

Code 53H 43H n

| Definition Range | 128 <n< 159

Function | Deletes 1-byte font data in page specified by n.

Notes This command is valid for download mode.

Deletes all of 1-byte font data as 24-dot font, 16-dot font, 24-dot font international character, and
16-dot font international character in page specified by n.
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6.5 LIST OF INITIAL VALUES (AT INITIALIZATION)

Settings Initial Value Command

Character right space amount set 0 ESC SP
Bold printing Cancel ESC’!, ESC’FE’
Double strike printing Cancel ESC’'G’
Underline Cancel / 1 dot width ESC’!’,ESC '~
90° right rotated character printing Cancel ESC'V
Inversion (flip) printing Cancel ESC{
Character font Font A (24%12) ESCr
Double height Cancel ESCV',FST', FS’'W
Double width Cancel ESCV, FS'T, FS'W
Reverse printing Cancel GS'B’
International character set USA ESC'R’
Character code table Depends on function setting |ESC 't
Kanji mode Cancel FS'&, FS’’
Kanji font 24x24 FS'r
Kaniji underline Cancel / 1 dot width FS'', FS’~
Kanji code system JIS code system FS'C
Kaniji space amount set Right=0, Left=0 FS’S’
Line spacing 1/6 inch ESC’2', ESC’3
Peripheral equipment selection Printer enabled ESC’=
Horizontal tab position Every 8 characters ESC’D’
Page mode Not selected ESC'’L, ESC’S’
Print direction in page mode Left -> Right ESC'T
Starting point in page mode Top left ESC'T
Print area in page mode Entire printable area ESC’'W
Alignment Left ESC’a’
Counter print mode Digit number = 0/ Align right | GS ’'C’’0’
Counter mode Count-up GsC’r
Counter range 1 to 65535 Gs'C'r
Counter value 1 GS’'C’2
Counter step 1 GsC’r
Number of repetitions 1 GsCc'r
HRI character print position Do not print GS'H
HRI character typeface Font A GS'f
Barcode height 162 dots GS'’h’

0.375mm (multilevel)
Barcode width 0.375/1.000mm (binary GS'w

level)
Barcode N:W ratio 1:2.5 DC2’”
Nominal fine element width 3 dots GS'’n’
PDF module height set 10 dots GS’0o
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Settings Initial Value Command
QRCode, DataMatrix module size specify |6 dots DC2’;
Left margin 0 (beginning of line) GS'I
Print area Entire printable area GS'W’
Basic calculation pitch ; g:;:g::g; 1;382:222 GS'P
Sending of automatic status Depends on function setting | GS’a’
Image LSB/MSB MSB DC2’=
Bit image scan method Column scan method DC2°r
Ruled line OFF DC3 '+, DC3 '~
Ruled line buffer Clear DC3°C
Ruled line overlapping OR DC3'#
Downloaded character set specify Cancel ESC %’
Optional font select Cancel DC2°CO’
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6.6 COMMAND LIST

6.4.1  Printing Command
LF I o == Yo SR
FF Page Mode Print and RECOVEIY .......cooiiiiiiiiiiiiii e
ESC FF Page Mode Data Print ...........oooiiiii e
ESC'Jn Print and Feed FOrward............ooiiie e
ESC’d' n Print and n Lines Feed Forward..............ccoiiiiiiiiiiii e
CAN Print Data Cancel in Page MOde ............cooiiiiiiiiiiiiec e
6.4.2 Line Spacing
ESC 2 1/6 Inch Line Spacing Set........c..ooiiiiiii e
ESC '3 n Line SPacing Set......ccoiiiiiiiiiiiie e
6.4.3 Character Set
ESC SPn Character Right Space Amount Set ...
ESC''n Print Mode SelECt..........eeiiiiiie e
ESC’'M'n Character FONt Select ...
GS'I'n Character Size SPECIfY ......cooiiiiiiiii
ESC’—'n Underling SEttiNGS .....ccoiiiiieeiie e
ESC’E'n Bold Print SpeCify/CanCel ...........ccoooiiiiiiiiie e
ESC’G'n Double Strike Printing Specify/Cancel...........cccovveeieeiiiicciieeee e
ESC'V'n Character 90° Right Rotate Specify/Cancel ...........cccccovciiviiiiieieiiiie e,
ESC'{n Inversion (Flip) Printing Specify/Cancel ...........cccccveiviiiiiiie e
GS ‘B’ n Reverse Print SpeCIfy/CanCEL ...........ccuuiii ittt e
ESC'R’'n International Character Select..........ccocviiiiiiii i
ESC't'n Character Code Table SEelECt .......ccueiiiiiiiiie e
ESC'y'abc 1-byte FONTID SENd ....oiiiiiiiii e e
ESC'&yse[x[dk]n
Downloaded Character Registration ............ccccoviiiiiiiiiiiie e
ESC'%’'n Downloaded Character Set Specify/Cancel ............ccccociiniiiniiiiiciieee
ESC'?'n Downloaded Character REIEASE .........c.eeeviiiiiiii i
DC2'D’'n Downloaded Character All REIEASE ..........cccuveeiiiiiiieiiiiiee e
DC2°'0O’'n Optional FONt SEIECE ...
DC2'P'sevyx[d]k
Optional Font Registration.............ccceeiiiiiiiiiiie e
DC2'Q Optional FONt REIEASE.........couviiiiiiee s
6.4.4 Character Position
ESC'L Page MOdE SEIECE..........ooiiiiiiii e
ESC'S Standard Mode SEIECT.........couuiiiiiee s
GS'P' xy Basic Calculation Pitch Set .........ccooiiiiiiiiiiie e
HT HOFZONTA! TaD ...
ESC 'D’ [n]k NUL Horizontal Tab PosSition Set ..o
ESC’a'n 7Y o g 41 0 1 SRR
GS’L' nlnh Left Margin Set.......ooi i
GS 'W'nl nh Print Area Width Set........oooiiiiiii e
ESC'T'n Character Print Direction Specify in Page Mode...........cccccceviiieiiiiiiee e,
ESC 'W’ xL xH yL yH dxL dxH dyL dyH
Print Area Setin Page Mode...........oooiiiiiiiiiiiiee et
ESC ’$’ nlnh Absolute Position SPECITY .......ccccuiiiiiiiiie e
ESC V' nl nh Relative POSItion SPECify ........coiiiiiiiii e
GS'$' nlnh Vertical Absolute Position Specify in Page Mode............ccocveeviineeiiiiee e,
GS \'nlnh Vertical Relative Position Specify in Page Mode............ccccoceiiviiieeiicieeeeee,
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6.4.5 Image

ESC '+’ m nl nh [d]k

GS ’*' x y [d]k
(1GS'/'m
(2)GS'/'mn

Bit Image Mode Print.........ooo e
Downloaded Bit Image Define.........cc.uuveeeiieiiiiieee e
Downloaded Bit Image Print

Downloaded Bit Image Selection ...........cccooviiiiiiiiee e

GS 'v'’'0’'m xL xH yL yH [d]k

(1)FS’p’nm
(2)FS’p’nmo

Raster Bit Image Print ............ e
NV Bit Image Print
NV Bit Image SeleCtioNn .........oooiiiiiiiiiieeee e

FS’q n [xL xH yL yH [d]k]1 to [xL xH yL yH [d]K]n

DC2°I'n
DC2’="n

6.4.6 Macro

GS’’
GSrtm

6.4.7 Bar Code
GS'H'n
GS'fn
GS’h'n
GS'w'n
DC2 '’ n

NV Bit IMage DEefiN€ ...
Bit Image Scan Method Selection .............cooviiiiiiiiiee e
Image LSB/MSB SeleCHON ...t

Macro Definition Start/Stop..........cocciiiiiiii e
MaACIO EXECULION......eueiiiiiiiiiiiiiei e

HRI Character Print Position SeIeCtion ..............uuuuiieiiiiiciecceeeeee e
HRI Character Typeface Selection..........cccccooociiiiiieii i
Barcode Height Set ...t
Barcode Horizontal Size Set ............vuviviiiiiiiiiiii s
Barcode N:W Ratio SEt........uuuuviiiiiiiiiiiii e

(1) GS 'k’ m [d]k NUL
(2) GS’K'm n [d]N BarCode PriNt........ccoi ittt e e e e e e e e e e e e e ennnee

6.4.8 Two-dimensional Bar Code

GS'n’'n
GS'’o'n

Nominal Fine Element Width...........coouiiiiiii e
PDF Module Height Set..........ccoooiiiiiiee e

GS’p’0m2ercnlnh[dk

DC2’;’n

GS ’p’ 1 model e v mode nl nh data

o ] Ny A = o o) TP
QR Code, Data Matrix Module Size Set..........coooevieiiee e

(O] 070 o [T = 1o

GS ’p’ 2 ecc row col nl nh data

Data MatrixX Print........ooeeiieeee e e e e

GS ’p’ 3 mode ...n data

6.4.9 Kaniji
FS’&
FS'’
FS’I'n
FS'-'n
FS'C'n
FS’S n1n2
FS'W'n
DC’’n
FS’2' c1c2[d]k
DC2'G'n

Y F= DI O Yo [T [ 0|

Kanji MOAE SPECITY .....ccoiiiiiiiiiei et
Kanji MOde CanCel .........c.uuviiiieie it
Kanji Print Mode SPECITY .......coiiiiiiiiieieee et
Kanji Underling SPECIfY ......ocueiiiiiiiiie ettt
Kanji Code System SelecCtion ...........coiiiiiiiiiiic e
Kanji Space AmMOUNt Set.........cooiiiiiiii e
Kanji Double Height and Double Width Specify/Cancel.............ccccccevvienennne
Kanji FONE SEIECHON ......coiiiiiiie e
User-Defined Character Registration.............ccccovcvieeiiiiiee i
User-Defined Character Area Operation............ccceeeeeeiiiiiieeeeee e
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6.4.10 Auxiliary Functions
ESC’="n Peripheral Equipment Selection ............ooo e
ESC'@’ Printer INItIaliZe ........ooo i
DC2'@’ Hardware RESEt ...
GS'C’0nm Counter Print Mode Set....... ..o
GS’C’1aLaHbLbHnNr
107010 a1 8117 (oo [0S T R
GS'’C’ 2’ nl nh Counter Value Set ... ..o
GS’c Counter Print ...
GS’I'n Printer ID SeNd ... .o
GS ’g’’'0’m nl nh  Maintenance Counter Initialization ..............cccooiiiii e,
GS’'g’t’'m Maintenance Counter Preservation...........ccceeoiiiiiiiiiiei e
GS’g’’2’m nlnh  Maintenance Counter TranSMISSION..........c.ueieiiiieie i
DC2*°1 User Area Defragment............ooiiiiiiiiiii e
DC2*°2 Remaining User Area RESPONSE ......ccoiuiiiiiiiiiii e
DC2'R’'n User Area Initialization...............ooo e
DC2 K f [d]k NUL FUNCHON SEtNGS ... .ueeeiiiieeeie et e e e e
DC2 W' f [d]k NUL FUNCHON SEtNGS ... .. e e e e
DC2°’I'n Function Set RESPONSE .......oooiiiiii e
DC2°q’'n Execution Response Request.............oiiiiiiiiii e
DC2't LS 0 USSR
GS’a'n Automatic Status Back Enable/Disable.............ccccoiiiiiiiiiiiee e
DC2°’0’a’n Error History RESPONSE ........uiiiiiiiiiei ittt
DC2°’%’ n Dynamic Division, Number of Dots SpecCify.........cccccoviiieiiiiiieiiiiiicieeee
DC2°’~'n Print Density SPECITY ......ooiiiiiiiiii e
6.4.11 Ruled Line
DC3'#'n Overlapping Mode SeleCtioN ..........coooiiiiiiiie e
DC3°( Ruled Line Continuous Command .............occueeiiiiiiiieiiiiiee e
DC3'+ RUIEA LIiNE ON .. .ottt et e e st e e e s entae e e e sraee e
DC3 '~ RUIEd LiNE OFF ...ttt et ee e
DC3’A Ruled Line A SEIECHON .....cocuiiiiieeiee e
DC3'B’ Ruled Line B SeleCtion ...........ooi i
DC3°C Ruled Line BUffer Clear...........ooo it
DC3°’D’ nl nh Ruled Ling DOt Set ........eeiiiiiiiiee e
DC3°’F' n1 n2 Ruled Line Pattern Fill .........c..ooiiiieee e
DC3°’L' ml mh nl nh
Ruled Ling LN Set........oiiiiiiii ittt
DC3'P’ Ruled Line 1 Dot Line Print ........ociiiiiiiie e
DC3’p’nlnh Ruled Line N Dots LiNe Print.........ccoociiiiiiie e
DC3'v' nlnh [d] k Ruled Line Image WIiting ............ooviiiiiiiiiiiiieee e
6.4.12 Download Mode
DC2 DC2 Download Mode SeleCtioN..........c..eeiiiiiiiiiiiiiee e
‘@ Download Mode RESEL........c.uuiiiiiiiiiee e
'S”'W’ a [d1]k1 b [d2]k2
1-byte FONE REWIILE ....eeeeiiieeieeeeee e e
'S’R’abc[dlk 1-byte Font International Character Registration.............cccccccooviiiieeieiiinenn,
'S’C’'n 1-byte FONt DEIELION .....eeeieeeiieeeee e a e
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A.11-BYTE CHARACTERS

The printer can print extended graphics character set, katakana character set 1, katakana character set 2,

Codepage 1252 character set.

Katakana character set 1 and katakana character set 2 are same in characters and corresponding codes, but

the font image is different.
When 1-byte character addressed

APPENDIX A
CHARACTER CODES

in 2-byte code system is printed using Kanji Mode Select command, assign

the first byte to 00H and 1-byte character code to second byte.

20
30
40
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70
80
a0
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BO
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0o
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FO

0123456789 ABCDEF
' THE%&T ()x+, -,/
0123456789 :<=>9
@CABCDEFGHIJKLMNOQ
PQRSTUVWXYZ[\N]"™_
‘abcdefghijklmno
pagrstuvwxyz{|}”~
CuéadaaadcéeeeiiiAA
EsfO0000QUYyOBUGCEY¥ES
afouANaogor-4kidh
k3 IRREEEE NEEE.
Ll o b bl =
Lrplbprdd! (Hal 1™
aBln2dur®8dQs=PEN
=+><[]+x° . -["2.

Figure A-1 Extended Graphics Character Set

(International code is set as USA)
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Figure A-2 Katakana Character Set 1

(International code is set as USA)
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Figure A-3 Katakana Character Set 2

(International code is set as USA)
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Figure A-4 Codepage 1252 Character Set
(International code is set as USA)

Table A-1 International Character Sets

O1 O-0O™

1<

n HEX 23 24 40 5B 5C 5D 5E 60 7B | 7C | 71D | 7TE
Countries

0 |usa ¢ sl@| [ |\ ]/~ Ty -
1 |France # $ a ° c 8§ A é u e

2 |Germany # | $ § | A|O|U/|[~ alo|l ol R
3 [United kingdom | & $ @ [ \ ] n { | } ~
4 |Denmark I # s |l@| £ | A A 2| o] & | ~
5 |Sweden # a E|A|O|A|U]|eé|a|lo| a&]u
6 [italy # $ @ ° \ e n u a 0 e i
7 |Spain Pt | $ | @ [ N é N ) ) fi } ~
8 |Japan # $ | @ [ ¥ ] A { ! } ~
9 |Norway # a E|£| | AU | é|eae| o ]| a]|u
10 |Denmark II # | $ | E|E£| | A|U|eé|ae]|a]| adl|i
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A.22-BYTE CHARACTERS

The printer can print the 1997 JIS first and second level Gothic kaniji.
In addition, special characters are assigned to the kanji code in non-kaniji character area.

012
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Figure A-5 Special Character Sets

A-4



	COVER
	COPYRIGHT
	PREFACE
	TABLE OF CONTENTS
	CHAPTER 1 TERMS USED IN THIS MANUAL
	CHAPTER 2 SPECIFICATIONS
	2.1 PRINTER SPECIFICATIONS
	2.2 THERMAL PAPER SPECIFICATIONS
	2.3  PRECAUTIONS
	2.3.1 Design and Handling Precautions
	2.3.2 Thermal Paper Handling
	2.3.3 Precautions on Discarding


	CHAPTER 3 PREPARATION AND OPERATION
	3.1 UNPACKING
	3.2 PART NAMES
	3.3 HOW TO INSTALL THE FIXING PLATE
	3.3.1 How to Install the Fixing Plate

	3.4 INSTALLING THE THERMAL PAPER
	3.5 FUNCTION SETTING
	3.6 TEST PRINT
	3.7 HEX DUMP MODE

	CHAPTER 4 INTERFACE
	4.1 SERIAL INTERFACE SPECIFICATIONS (RS-232C CONFORMITY)
	4.2 USB INTERFACE SPECIFICATIONS
	4.3 PARALLEL INTERFACE SPECIFICATIONS 
	4.4 ERROR STATUS OUTPUT
	4.5 CONNECTING TO THE SWITCH
	4.6 CONNECTING TO THE POWER SUPPLY

	CHAPTER 5 LAMPS AND SWITCHES
	5.1 PRINTER STATUS LAMP DISPLAY
	5.2 ERROR RECOVERY PROCEDURE
	5.3 FEED SWITCH

	CHAPTER 6 SOFTWARE SPECIFICATIONS
	6.1 CHARACTER CODES AND COMMANDS
	6.1.1 JIS Code System
	6.1.2 Shift JIS Code System

	6.2 CG ROM
	6.3 STANDARD MODE AND PAGE MODE 
	6.3.1 Standard Mode
	6.3.2 Page Mode

	6.4 COMMAND DESCRIPTION
	6.4.1 Printing Command
	LF                  Line Feed 
	FF               Page Mode Print and Recovery 
	ESC FF Page Mode Data Print
	ESC ’J’ n Print and Feed Forward
	ESC ’d’ n Print and n Lines Feed Forward
	CAN Print Data Cancel in Page Mode

	6.4.2 Line Spacing
	ESC ’2’  1/6 Inch Line Spacing Set
	ESC ’3’ n Line Spacing Set

	6.4.3 Character Set
	ESC SP n  Character Right Space Amount Set
	ESC ’!’ n Print Mode Select
	ESC ’M’ n Character Font Select
	GS ’!’ n Character Size Specify
	ESC ’(’ n Underline Settings
	ESC ’E’ n Bold Print Specify/Cancel
	ESC ’G’ n Double Strike Printing Specify/Cancel
	ESC ’V’ n Character 90( Right Rotate Specify/Cancel
	ESC ’{’ n Inversion (Flip) Printing Specify/Cancel
	GS ’B’ n Reverse Print Specify/Cancel
	ESC ’R’ n International Character Select
	ESC ’t’ n Character Code Table Select 
	ESC ’y’ a b c  1-byte Font ID Send
	ESC ’&’ y s e [ x [d]k ]n Downloaded Character Registration
	ESC ’%’ n Downloaded Character Set Specify/Cancel
	ESC ’?’ n Downloaded Character Release
	DC2 ’D’ n Downloaded Character All Release
	DC2 ’O’ n Optional Font Select
	DC2 ’P’ s e y x [d]k Optional Font Registration
	DC2 ’Q’ Optional Font Release

	6.4.4 Character Position
	ESC ’L’ Page Mode Select
	ESC ’S’ Standard Mode Select
	GS ’P’ x y Basic Calculation Pitch Set
	HT Horizontal Tab
	ESC ’D’ [n]k NUL Horizontal Tab Position Set
	ESC ’a’ n Alignment
	GS ’L’ nl nh Left Margin Set
	GS ’W’ nl nh Print Area Width Set
	ESC ’T’ n Character Print Direction Specify in Page Mode
	ESC ’W’ xL xH yL yH dxL dxH dyL dyH   Print Area Set in Page Mode
	ESC ’$’ nl nh Absolute Position Specify
	ESC ’\’ nl nh Relative Position Specify
	GS ’$’ nl nh Vertical Absolute Position Specify in Page Mode
	GS ’\’ nl nh Vertical Relative Position Specify in Page Mode

	6.4.5 Image
	ESC ’(’ m nl nh [d]k Bit Image Mode Print
	GS ’(’ x y [d]k Downloaded Bit Image Define
	(1) GS ’/’ m  Downloaded Bit Image Print(2) GS ’/’ m n Downloaded Bit Image Selection
	GS ’v’ ’0’ m xL xH yL yH [d]k Raster Bit Image Print
	(1) FS ’p’ n m NV Bit Image Print (2) FS ’p’ n m o NV Bit Image Selection
	FS ’q’ n [xL xH yL yH [d]k]1 to NV Bit Image Define[xL xH yL yH [d]k]n
	DC2 ’I’ n Bit Image Scan Method Selection
	DC2 ’=’ n Image LSB/MSB Selection

	6.4.6 Macro
	GS ’:’ Macro Definition Start/Stop
	GS ’^’ r t m Macro Execution

	6.4.7 Bar Code
	GS ’H’ n HRI Character Print Position Selection
	GS ’f’ n HRI Character Typeface Selection
	GS ’h’ n Barcode Height Set
	GS ’w’ n Barcode Horizontal Size Set
	DC2 ’:’ n Barcode N:W Ratio Set
	(1) GS ’k’ m [d]k NUL  (2) GS ’k’ m n [d]n Barcode Print

	6.4.8 Two-dimensional Bar Code
	GS ’n’ n Nominal Fine Element Width
	GS ’o’ n PDF Module Height Set
	GS ’p’ 0 m2 e r c nl nh [d]k PDF417  Print
	DC2 ’;’ n QR Code, Data Matrix Module Size Set
	GS ’p’ 1 model e v mode nl nh data QR Code Print
	GS ’p’ 2 ecc row col nl nh data Data Matrix Print
	GS ’p’ 3 mode …n data Maxi Code Print

	6.4.9 Kanji
	FS ’&’ Kanji Mode Specify
	FS ’.’ Kanji Mode Cancel
	FS ’!’ n Kanji Print Mode Specify
	FS ’(’ n Kanji Underline Specify
	FS ’C’ n Kanji Code System Selection
	FS ’S’ n1 n2 Kanji Space Amount Set
	FS ’W’ n Kanji Double Height and Double Width Specify/Cancel
	DC ’.’ n Kanji Font Selection
	FS ’2’ c1 c2 [d]k User-Defined Character Registration
	DC2 ’G’ n User-Defined Character Area Operation

	6.4.10 Auxiliary Functions
	ESC ’=’ n Peripheral Equipment Selection
	ESC ’@’ Printer Initialize
	DC2 ’@’ Hardware Reset
	GS ’C’ ’0’ n m Counter Print Mode Set
	GS ’C’ ’1’ aL aH bL bH n r Count Mode Set
	GS ’C’ ’2’ nl nh Counter Value Set
	GS ’c’ Counter Print
	GS ’I’ n Printer ID Send
	GS ’g’ ’0’ m nl nh Maintenance Counter Initialization
	GS ’g’ ’1’ m Maintenance Counter Preservation
	GS ’g’ ’2’ m nl nh Maintenance Counter Transmission
	DC2 ’*’ ’1’ User Area Defragment
	DC2 ’*’ ’2’ Remaining User Area Response
	DC2 ’R’ n User Area Initialization
	DC2 ’k’ f [d]k NUL  Function Settings
	DC2 ’w’ f [d]k NUL Function Settings
	DC2 ’l’ n Function Set Response
	DC2 ’q’ n Execution Response Request
	DC2 ’t’ Test Print
	GS ’a’ n Automatic Status Back Enable/Disable
	DC2 ’0’ ’a’ n Error History Response
	DC2 ’%’ n Dynamic Division, Number of Dots Specify
	DC2 ’~’ n Print Density Specify

	6.4.11 Ruled Line
	DC3 ’＃’ n Overlapping Mode Selection
	DC3 ’(’ Ruled Line Continuous Command
	DC3 ’+’ Ruled Line ON
	DC3 ’(’ Ruled Line OFF
	DC3 ’A’ Ruled Line A Selection
	DC3 ’B’ Ruled Line B Selection
	DC3 ’C’ Ruled Line Buffer Clear
	DC3 ’D’ nl nh Ruled Line Dot Set
	DC3 ’F’ n1 n2 Ruled Line Pattern Fill
	DC3 ’L’ ml mh nl nh Ruled Line Line Set
	DC3 ’P’ Ruled Line 1 Dot Line Print
	DC3 ’p’ nl nh Ruled Line n Dots Line Print
	DC3 ’v’ nl nh [d] k Ruled Line Image Writing

	6.4.12 Download Mode
	DC2 DC2 Download Mode Selection
	’@’ Download Mode Reset
	’S’ ’W’ a [d1]k1 b [d2]k2 1-byte Font Rewrite
	’S’ ’R’ a b c [d]k 1-byte Font International Character Registration
	’S’ ’C’ n 1-byte Font Deletion


	6.5 LIST OF INITIAL VALUES (AT INITIALIZATION)
	6.6 COMMAND LIST

	APPENDIX A CHARACTER CODES
	A.1 STANDARD SIZE CHARACTERS
	A.2 KANJI SIZE CHARACTERS




