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IMPORTANT - PLEASE READ CAREFULLY

Note

This documentation (“Documentation”) provides information that will assist you in controlling your Printer
QL-XXX (where “XXX” is the model name).
You may use the Documentation only if you first agree to the following conditions.

If you do not agree to the following conditions, you may not use the Documentation.

Condition of Use

You may use and reproduce the Documentation to the extent necessary for your own use of your Printer
Model (“Purpose”). Unless expressly permitted in the Documentation, you may not;

(i) copy or reproduce the Documentation for any purpose other than the Purpose,

(i) modify, translate or adapt the Documentation, and/or redistribute it to any third party,
(iii) rent or lease the Documentation to any third party, or,
(

iv)remove or alter any copyright notices or proprietary rights legends included within the Documentation.

No Warranty

a. Any updates, upgrades or alteration of the Documentation or Printer Model will be performed at the sole
discretion of Brother. Brother may not respond to any request or inquiry about the Documentation.

b. THIS DOCUMENTATION IS PROVIDED TO YOU "AS IS" WITHOUT WARRANTY OF ANY KIND,
WHETHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY
OF FITNESS FOR A PARTICULAR PURPOSE. BROTHER DOES NOT REPRESENT OR WARRANT
THAT THIS DOCUMENTATION IS FREE FROM ERRORS OR DEFECTS.

c. INNO EVENT SHALL BROTHER BE LIABLE FOR ANY DIRECT, INDIRECT, PUNITIVE, INCIDENTAL,
SPECIAL OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER, ARISING OUT OF
THE USE, INABILITY TO USE, OR THE RESULTS OF USE OF THE DOCUMENTATION OR ANY
SOFTWARE PROGRAM OR APPLICATION YOU DEVELOPED IN ACCORDANCE WITH THE
DOCUMENTATION.
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Introduction

This material provides the necessary information for directly controlling QL-720NW.

This information is provided assuming that the user has full understanding of the operating system being used
and basic mastery of RS-232C or USB in a developer's environment.

We accept no responsibility for any problems caused by programs that you develop using the information
provided in this material, affecting software, data or hardware, including the QL-720NW, and any problems

resulting directly or indirectly from them. Use this material only if you accept these terms.
This material shall not be reproduced, in part or in full, without prior approval. In addition, this material shall
not be used as evidence in a lawsuit or dispute in a way that is unfavorable towards our company.

Read the model names that appear in the screens in this manual as the name of your printer.

These ESC/P commands have been adapted specifically for this company.

Introduction
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What is ESC/P?

ESC/P is one type of control codes used for printers. With the codes introduced in this document, various
labels can be created and printed. In this document, ESC/P codes are provided as both ASCIl and binary
codes.

When sending codes to the printer, make sure that the binary codes are used, otherwise the printer cannot
parse the codes.

What is ESC/P?
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1. Using ESC/P Commands

Below is a description of the flow for creating documents.

Also refer to “2. Examples of Using ESC/P Commands”.

(1) Start ESC/P

2. Initialize

1. Switch the command mode.

- Switch command mode (ESC i a)
- Initialize (ESC @)

) 4

(2) Format settings

1. Select the orientation.
2. Specify the page size.
3. Specify print area.

5. Specify tab positions.

4. Specify the line feed amount.

- Specify landscape orientation (ESC i L)
- Specify page length (ESC ( C)

- Specify page format (ESC ( ¢)
- Specify left/right margins (ESC |, ESC Q)

- Specify line feed amount (ESC 0, ESC 2, ESC 3, ESCA)

- Specify horizontal tab position (ESC D)
- Specify vertical tab position (ESC B)

) 4

(3) Print operations

2. Transfer the print data
(one line).

3. End of the line.
4. Repeat 1-3 above.
5. End of the page.

6. Repeat 1-5 above.

7. End of the document.

1. Specify the print position.

- Specify the vertical position (ESC (v, ESC (V, VT, ESC J)
- Specify the horizontal position (ESC $, ESC \, HT, ESC a)

- Transfer necessary text operation codes (see (4)), bit images,
barcodes, and downloaded data (see (5))

- Feed the paper (CR, LF)

- Specify cutting (ESC i C)
- Feed the page (FF)

) 4

1. Using ESC/P Commands
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(4) Text operations

1. Specify the character set.

2. Specify the character style.

3. Specify character codes.

4. Specify the ANK mode/
Chinese character mode.

5. Specify the character set for
Chinese characters.

6. Specify the character style
for Chinese characters.

7. Specify character codes for
Chinese characters.

Repeat 1-7 above as necessary.

- Select international character set (ESC R)
- Specify character size (ESC X)
- Specify the character spacing (ESC P, ESC M, ESC g, ESC SP)

- Specify character style
(ESC4,ESC5,ESCE, ESCF,ESC G, ESC H, ESC W, SO,
ESC SO, SI, ESC S|, DC2, DC4, ESC -, ESC!)

-(FS &, FS.)

- Specify character size (FS Y)
- Specify the character spacing (FS S, FST, FS U, FS V)

- Specify character style (FS J, FSK, FS W, FSr,
FS-, FS!,FS SI, FS DC2, FS SO, FS DC4)

) 4

(5) Image data

1. Specify bit images.

2. Specify barcodes.

3. Specify 2D barcodes.

4. Print the downloaded data

-(ESC*, ESCK, ESC L, ESC Y, ESC 2)
- (ESCiB)
-(ESCiQ,ESCiV,ESCiD, ESCiM)
-(ESCIiF)

Downloaded image data must first be downloaded and saved on
the printer.

1. Using ESC/P Commands
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2. Examples of Using ESC/P Commands

This is the label that will be made.

Step 2:
4 inches A/ Page length
A
Step 1: - N\
Landscape N
1inch < Step 4:

Vertical position

0.pb inch

«—At your side

Step 3: /

Horizontal position
I Step 5:

Character size: 64 dots

In order to make this label, the following six steps are required after entering ESC/P mode.

Step 1: Select the landscape orientation.

ESCilL Specify landscape orientation

ASCII: ESC i L n
Decimal: 27 105 76 n
Hexadecimal: 1B 69 4C n

Parameters

n=0, 1or 48, 49 Entered command _ n

Description
¢ Applies or cancels the landscape orientation ESC | L 01 h

I n=1or 49 ("1"): Applies the landscape orientation. l

n=0 or 48 ("0"): Cancels the landscape onentation.
® Using this command clears all text.
® Before entering text, specify the paper orientation with this command.
® \When the printer is turned on, the landscape orientation is canceled

2. Examples of Using ESC/P Commands
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Step 2: Specify the page length.

_ 4 inches
ESC (C Specify page length - _A ~
ASCII: ESC ( o] nL nH mL mH
Decimal: 27 40 67 nL nH mL mH

Hexadecimal: 1B 28 43 nb nH mL mH

At your side
Parameters

nL=2, nH=0
0<(mL+mH*256)<12000

Description

® Specifies the page length.

® The unitis 1/300 inch (=1 dot).
Page length=mL+mH*256

The current paper position is the TOF.

The top and bottom margins are canceled with ESC { c.
All previously entered text is cleared.

A standard unit is not used

This command is available only with continuous length tape.

4 inches=1200 dots

1200 dots—72 dots=1128 dots *The page length does not include the margins.
— T

» For the margins, subtract 6 mm (72 dots) from the page length.

Page length=mL+mH*256=1128
I I

a8 ESC(CO02h 00h 68h 04h
68h 04h

Enteredcommand nL nH mL mH

Step 3: Specify the horizontal position.

ESC $ Specify absolute horizontal position
ASCII: ESC $ ni n2
Decimal: 27 36 ni n2

0.5 inch

4->|At vour side

Hexadecimal: 1B 24 ni n2

Parameters
0=n1=255, 0=n2=255

Description
® Specifies the absolute print position (in dots) for the next data.

® An absolute print position specifies the next print position as a number of dots from the left margin.

® 1l and n2 indicate the number of dots from the left margin.
(Number of dots=n1+n2*258)

® The dot spacing i1s calculated as 1/300 inch.

® The maximum number of daots that can be specified with n1 and n2 depends an the media.

® This command is available only with left alignment.
0.5 inch=150 dots

Horizontal position=n1+n2*256=150 Entered command nl_ n2
nu - ]

15:? |(|) ESC$ 96h 00h

96h 00h

2. Examples of Using ESC/P Commands
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Step 4: Specify the vertical position.

ESC(V___ Specify al . iti

ASCII ESC ( v nL nH mL mH
Decimal: 27 40 86 nL nH mL mH
Hexadecimal: 1B 28 56 nL nH mL mH —_——e

Parameters
nL=2
nH=0

0=mL<255
0=mH<127

Description
@ Specifies the vertical print position as an absolute position from the top margin position.
I Vertical position=mL+mH*256+top margin I

The absolute vertical position is measured from the top margin position when this command was specified.
If a position extending beyond the bottom margin is specified, printing starts.

There is no restriction on the amount of movement back (upward) from the current position.

With left alignment, the print position for the next line becomes the end position of the current line.

(The horizontal position does not move to the left margin.)

With right alignment and center alignment, the horizontal position moves to the beginning of the line.
® Both Auto-canceling double-width characters specified in ANK mode with SO or ESC SO and Chinese
character mode with FS SO are canceled.

1 inch=300 dots

mH

Vertical position=mL+mH*256+18 dots=300  Enteredcommand _nL nH mL
1 1l

26 1 ESC (V 02h 00h 1Ah

01h

I I
1Ah 01h

2. Examples of Using ESC/P Commands




Step 5: Specify the character size.
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ESC X Specify character size
ASCII: ESC X m nL nH
Decimal: 27 8 m nL nH

Hexadecimal: 1B 58 m nL nH

Parameters

At yvyour side

Character width:

The value of m is irrelevant

Character size:

<Bitmap fonts>

Valid only with:

nL=16, 24, 32, 48, 64, 96, 128, 144, 192, 240,
nH=0

nL=0, 32, 64, 80, 128

nH=1

Description
This command is used only to change the size.

Thel character width cannot be specified.

The character size is specified as n=nL+nH*256 dots_l

*® o oo e o

The width and the height are the same.
With bitmap fonts, only n=16, 24, 32 48, 64, 96, 128, 144, 192, 240, 256, 288, 320, 336 and 384 are valid.
The commands for specifying stretched characters, compressed characters and the character spacing

(SO, ESC W, SI, ESC |, ESC SP) remain available.

Character size=nL+nH*256=64 dots

nou
64 0
nu

40h 00h

Character size: 64 dots

Entered command m nL nH

ESC X 00h 40h 00h

2. Examples of Using ESC/P Commands
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All commands together will make the example label shown below.

Select ESC/P mode
Binary command: 1B 69 61 00

ESCia0O0h <«
ESC@ < Initialize ESC/P mode
ESCiLO01h Binary command: 1B 40

ESC ( C 02h 00h 68h 04h
ESC $ 96h 00h

ESC (V 02h 00h 1Ah 01h Text to be print
ESC X 00h 40h 00h Binary command: 41 74 20 79 6F 75

722073 69 64 65

A

5 steps explained above

At your side <
FF <

Print start command

Binary command: 0C

However, these commands should be converted to binary data before sent to the printer, as shown below.

Here is the captured converted binary data.

I8 6Y 61 U0 1B 40 1B bY 4C 01 18 28 43 02 U0 b8
T = IR

D4 18 24 96 00 1B 28 56 02 00 1A D1

B 58 00 40
00 41 74 20 79 BF 75 72 20 73 69 64 65 OC

When the printer receives above binary commands, the label shown below is printed.

At vour side

2. Examples of Using ESC/P Commands
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3. ESC/P Command Limitations

3.1 Print area

The printing media are die-cut labels and continuous length tape.

The area that can physically be printed on depends on the size and type of the print media.

Top margin —\ /7 Bottom margin

Unprintable area

Die-cut labels

u/ Ja = Space above
¢ physically printable
area
}_’ Nt Top margin position
Space left of ——1 (TOF position)
physically printable P
area \
Physically printable
area
Left margin < ik
Right margin Unprintable area

-10 -
3. ESC/P Command Limitations




ESC/P Command Reference

The print area for each media is described below.

Print area
(9) Label
(2) Label length spacing
Yol No.720
1 ¢ (3) Top margin \ ( = A
= 33 ol
g = T .
o > @ Printable area %
@ @ LS: o)
3 g9 3
o g =
>
\_ ¢ (4) Bottom margin J \
(5) Left margin (8) Length of printable area (6) Right margin :
No.001
The maximum length of continuous length label is 1 meter.
Head-
Sensor| Applied Drive
1 2 3) (4 5) (6 7 8
No. Forced M @ 3 4) ®)®) " ® Head No.
segmenting
Standard Address 1 No 29mm 90.3mm 1.5mm 3mm 25.92mm | 83.94mm 408 - 713
Large Address 2 No 38mm 90.3mm 1.5mm 3mm 34.98mm | 83.94mm 295 - 707
Small Address 3 No 62mm | 28.93mm | 1.5mm 3mm 58.95mm | 22.95mm 012 - 707
Sipping 4 No 62mm |100.36mm| 1.5mm 3mm 58.95mm | 93.93mm 012 -707
Multi purpose 5 No 17mm | 54.32mm | 1.5mm 3mm 13.98mm | 47.94mm 555-719
File Folder 6 No 17mm | 87.13mm | 1.5mm 3mm 13.98mm | 80.97mm 5585 -719
CD/DVD (MKP) 7 Yes 58.29mm | 58.29mm 3mm 3mm 52.34mm | 52.34mm 051 - 668
Die Cut Labels
8 No 29mm 42.1mm 1.5mm 3mm 25.92mm 36mm 408 - 713
29mmx42mm
Die Cut Labels
10 No 52mm | 28.93mm | 1.5mm 3mm 48.96mm | 22.95mm 142 -719
29mmX52mm
Continuous Length
Paper 62 Postage
Print 11 No 62mm - 1.5mm 3mm 58.95mm - 012 - 707
(only for U.S.A)
Square Paper
12 No 23.0mm | 23.03mm | 1.5mm 3mm 19.99mm | 17.11mm 443 - 678
(23mm)
Die Cut Labels
13 No 39mm | 47.98mm | 1.5mm 3mm 36mm | 41.93mm 289 -713
39mmX48mm

(continued to the next page)

11 -
3. ESC/P Command Limitations
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(continued from the previous page)

Head-
Sensor| Applied Drive
1 2 3) (4 5) (6 7 8
No. Forced M @ 3 4) ®)®) " ® Head No.
segmenting
Postage Print
14 No 32.9mm | 47.62mm | 1.5mm 3mm 29.9mm | 41.59mm 325 - 677
(only for U.S.A)
Round Paper 17 No 12.0mm | 12.0mm 2mm 2mm 7.96mm | 7.96mm 513 - 606
Round Paper 18 No 24.0mm | 24.0mm 2mm 2mm 19.99mm | 19.99mm 442 - 677
Continuous Length
19 No 38mm - 1.5mm 3mm 34.98mm - 295 - 707
Paper (38mm)
Continuous Length
20 No 29mm - 1.5mm 3mm 25.92mm - 408 -713
Paper (29mm)
Continuous Length
21 No 62mm - 1.5mm 3mm 58.95mm - 012 - 707
Paper (62mm)
Continuous Length
. . 22 Yes 29mm - 1.5mm 3mm 25.92mm - 408 - 713
Film-White (29mm)
Continuous Length
) ) 23 Yes 62mm - 1.5mm 3mm 58.95mm - 012 - 707
Film-White (62mm)
Continuous Length
. 24 Yes 62mm - 1.5mm 3mm 58.95mm - 012 - 707
Film-Yellow (62mm)
Continuous Length
) 25 Yes 62mm - 1.5mm 3mm 58.95mm - 012 - 707
Film-Clear (62mm)
Continuous Length
26 No 12mm - 1.5mm 3mm 8.98mm - 584 - 689
Paper (12mm)
Continuous Length
27 No 50 mm - 1.5mm 3mm 46.92mm - 154 - 707
Paper (50mm)
Continuous Length
i 2.5mm/
Non-Adhesive 28 Yes 54mm - 1.5mm 3mm 49.97mm - 130 - 719
Paper (54mm) ’

-12-
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3.2 Characters

The character codes vary depending on ANK mode or Chinese character mode.

ANK mode 1Byte character codes are available.
1 bitmap font with 15 sizes: 16, 24, 32, 48, 64, 96, 128, 144, 192, 240,
256, 288, 320, 336, 384 dots

Chinese character mode * | 2 or 4 Bytes character codes are available.
1 bitmap font with 15 sizes: 16, 24, 32, 48, 64, 96, 128, 144, 192, 240,

256, 288, 320, 336, 384 dots

*1 ANK(Alphabets and number) is available in the Chinese character mode but it is specified by different code
from ANK mode.

*2 GB18030 is available for the Chinese character mode.

3.2.1 Character sizes

ANK mode
Each font is available in full size, compressed size (half width), double width, double height and half width,

double height, and quadruple size.

Full size Half width Double width Double height Double height Double height
and half width and width

Chinese character mode
Each font is available in full size, half width, double height, double width, double height and width,

superscript and subscript quarter square character. These sizes are able to be used together.moreover
verticall or horizontal writing can be chosen.
If the half width and the quarter square character are used together, half width specification is ignored.

-13-
3. ESC/P Command Limitations




Full size Half width
A
A
Superscript Subscript

quarter square

Example of a combination

1) When vertical writing

Full size Half width
A
A
Superscript Subscript

quarter square quarter square

2) When horizontal writing

Full size Half width
A
A
Superscript Subscript

quarter square quarter square

quarter square

Double width

ESC/P Command Reference

Double height Double height

and width

Double width

Double width
and half width

Double height
and half width

Double width

-14 -

Double height

Double height
and width

Double height Double height

and width
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3.2.2 Character pitches

Pitch refers to the spacing between neighboring characters.
When characters are arranged with a fixed pitch, they will be evenly spaced.

If characters extend over several lines, they will align in straight rows.

Fixed spacing Fixed spacing

When characters are arranged with a proportional pitch, the spacing will vary depending on the character.
(For example, “W” is wide but “I” is narrow.)

As a result, the excess space between characters is eliminated and the text appears more compact.

v c] DEE

mm f H_H_)

Variable spacing Variable spacing

If a fixed pitch is applied to a font that is better with a proportional pitch, all characters are given the same

width as the widest character in the font.

:
!
:

|

Variable spacing Fixed spacing

i N AR o
A A }

Variable spacing Fixed spacing

This makes it possible to evenly space the characters of a proportional-pitch font without having to change the

font.

If a proportional pitch is applied to a font that is better with a fixed pitch, all characters are given the same

width, appearing the same as with a fixed pitch.
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3.3 Print position

The print position is the standard position for printing characters, bitmaps, and barcodes.
There is a horizontal print position and vertical print position, which are the reference points for vertical

position movement and horizontal position movement.

3.3.1 Characters

When horizontal writing
Characters are arranged with their top edges aligned with the print position.

The baseline of each character is the bottom edge of the character, regardless of size, font, etc.

{— Print position
J A

Baseline position

All characters on a single line are printed with a baseline positions that is the same for each character.
If a single line consists of characters with different heights, the characters are aligned with the baseline of

the tallest character on the line.

e Start position
—~®

g Al A

Underlines are drawn 4 dots below the baseline position.

Baseline position

When vertical writing

When vertical writing, a center of a character is placed onto the middle of the height of a line.

Ve Start position

AAAAA

—+®

Baseline position

When vertical writing, an underline starts from a print position and a character starts 4dots blow from the

underline.
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3.3.2 Bitmaps, barcodes and downloaded images

These types of image data are treated in the same way as characters and are printed with the bottom

edge of the image aligned with the baseline.

3.3.3 Same line

Characters and images are considered to be on the same line, even if they are separated by tabs.
Horizontal movement to the right between characters or images is regarded as being on the same line;

however, horizontal movement to the left is regarded as being on separate lines if wrapping occurs.
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3.4 Line feed amount

The amount of line feed is the amount of vertical movement from the print position of one line to the print

position of the next line.

HHHHHHHHHHHHH
HHHHHHHHHHHHH
HHHHHHHHHHHHH

D Line feed amount

IAI

The line feed amount is specified with ESC 0, ESC 2, ESC A, and ESC 3.

® Within a single line of text, the tallest character is determined, and the baseline is moved so that the top
edge of that character is at the vertical print position.

® The tallest character within a line becomes the line height.

® If characters are underlined, 4 dots are added to the line height.
The underline is placed underneath of the characters when horizontal writing and above of the characters
when vertical writing.
When underline for both horizontal and vertical characters are existing in the same line, 8 dots are added
for the heght of the line.

® |[f the line height is greater than the specified line feed amount, the line height is used as the actual line
feed amount.

In this way, even if the specified line feed amount is small, the upper and lower lines will not overlap.
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4. Control Code List

Character/style selection commands (Refer to section 5.1 Character/style selection commands.)

ASCII Code Binary Code Description
ESCR 1B 52 Select international character set
ESC q 1B 71 Select character style

Text printing commands (Refer to section 5.2 Text printing commands.)

ASCII Code Binary Code Description
ESC4 1B 34 Apply italic style
ESC 5 1B 35 Cancel italic style
ESCE 1B 45 Apply bold style
ESCF 1B 46 Cancel bold style
ESCG 1B 47 Apply double-strike printing
ESCH 1B 48 Cancel double-strike printing
ESCP 1B 50 Apply pica pitch (10 cpi)
ESCM 1B 4D Apply elite pitch (12 cpi)
ESCg 1B 67 Apply micron pitch
ESCp 1B 70 Specify proportional characters
ESC W 1B 57 Specify double-width characters
SO OE Specify auto-canceling stretched characters
ESC SO 1B OE Specify auto-canceling stretched characters
Sl OF Specify compressed characters
ESC SI 1B OF Specify compressed characters
DC2 12 Cancel compressed characters
DC4 14 Cancel auto-canceling double-width characters
ESC - 1B 2D Apply/cancel underlining
ESC! 1B 21 Global formatting
ESC SP 1B 20 Specify ANK character spacing
ESC X 1B 58 Specify ANK character size
-19-
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ESC/P Command Reference

(Refer to section 5.3 Line feed commands.)

ASCII Code Binary Code Description

ESCO 1B 30 Specify line feed of 1/8 inch
ESC 2 1B 32 Specify line feed of 1/6 inch
ESC 3 1B 33 Specify minimum line feed
ESCA 1B 41 Specify line feed of n/60 inch

Horizontal movement commands (Refer to section 5.4 Horizontal movement commands.)

ASCII Code Binary Code Description

ESC | 1B 6C Specify left margin

ESCQ 1B 51 Specify right margin

CR 0D Carriage return

ESCD 1B 44 Specify horizontal tab position

HT 09 Perform horizontal tab

ESC$ 1B 24 Specify absolute horizontal position
ESC\ 1B 5C Specify relative horizontal position
ESC a 1B 61 Specify alignment

Vertical movement commands

(Refer to section 5.5 Vertical movement commands.)

ASCII Code Binary Code Description

LF 0A Line feed

FF 0oC Page feed

ESCJ 1B 4A Forward paper feed

ESC B 1B 42 Specify vertical tab position

VT 0B Perform vertical tab

ESC (V 1B 28 56 Specify absolute vertical position
ESC (v 1B 28 76 Specify relative vertical position

Paper formatting commands (Refer to section 5.6 Paper formatting commands.)

ASCII Code Binary Code Description

ESC(c 1B 28 63 Specify page format
ESC(C 1B 28 43 Specify page length
ESCU 1B 55 Specify minimum margin
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Printer control commands (Refer to section 5.7 Printer control commands.)

ASCII Code

Binary Code

Description

ESC @

1B 40

Initialize (defaults)

Graphics commands (Refer to section 5.8 Graphics commands.)

ASCII Code Binary Code Description

ESC* 1B 2A Select bit image

ESCK 1B 4B 8-dot single-density bit image

ESCL 1B 4C 8-dot double-density bit image

ESCY 1B 59 8-dot double-speed double-density bit image
ESCZ 1B 5A 8-dot quadruple-density bit image

Chinese character Commands (Refer to section_ 5.9 Chinese character commands.)

ASCII Code Binary Code Description

FS & 1C 26 Specify Chinese character mode

FS. 1C 2E Cancel Chinese character mode

FSJ 1C 4A Specify vertical writing

FS K 1C 4B Specify horizontal writing

FSS 1C 53 Specify size of space for full size characters
FST 1C 54 Specify size of space for half size characters
FS U 1C 55 Space adjustment between half size characters
FSV 1C 56 gr]aarmrc;ec:ltesl?sace adjustment between half size
FSW 1C 57 Select double height and width characters
FSY 1C 59 Specify Chinese character size

FSr 1C 72 Specify quarter square characters

FS - 1C 2D Apply Chinese character underlining

FS! 1C 21 Global Formatting for Chinese character

FS SI 1C OF Specify half-width characters

FS DC2 1C 12 Cancel half-width characters

FS SO 1C OE Specify auto-canceling double-width character
FS DC4 1C 14 Cancel auto-canceling double-width character
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Advanced commands (Refer to section 5.10 Advanced commands.)

ASCII Code Binary Code Description

ESCiB 1B 69 42 Barcode

ESCiQ 1B 69 51 2D barcode (QR Code)
ESCiP 1B 69 50 Specify QR Code version
ESCiV 1B 69 56 2D barcode (PDF417)
ESCiD 1B 69 44 2D barcode (DataMatrix)
ESCiM 1B 69 4D 2D barcode (MaxiCode)
ESCiF 1B 69 46 Print downloaded data
ESCia 1B 69 61 Switch command mode
ESCiS 1B 69 53 Status information request
ESCilL 1B 69 4C Specify landscape orientation
ESCiC 1B 69 43 Specify cutting

Advanced static commands

(Refer to section 5.11 Advanced static commands.)

ASCII Code Binary Code Description

ESC iXQ2 1B 69 58 51 32 Select default character style

ESC iXQ1 1B 69 58 51 31 Retrieve default character style

ESC iXX2 1B 69 58 58 32 Specify default ANK character size

ESC iXX1 1B 69 58 58 31 Retrieve default ANK character size
ESC iX32 1B 69 58 33 32 Specify default line feed

ESC iX31 1B 69 58 33 31 Retrieve default line feed

ESC iXA2 1B 69 58 41 32 Select default alignment

ESC iXA1 1B 69 58 41 31 Retrieve default alignment

ESC iX(2 1B 69 58 28 32 Specify default page length

ESC iX(1 1B 69 58 28 31 Retrieve default page length

ESCiXL2 1B 69 58 4C 32 Select default landscape orientation
ESC iXL1 1B 69 58 4C 31 Retrieve default landscape orientation
ESC iXj2 1B 69 58 6A 32 Select default international character set
ESC iXj1 1B 69 58 6A 31 Retrieve default international character set
ESC iXu2 1B 69 58 55 32 Specify default minimum margin

ESC iXu1 1B 69 58 55 31 Retrieve default minimum margin
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5. Control Command Details

5.1 Character/style selection commands

ESCR Select international character set
ASCII: ESC R n
Decimal: 27 82 n

Hexadecimal: 1B 52 n

Parameters
0=n<13, 64

Description
® Selects the character set, and switches some of the character codes in the code table according to the

value of n.
n=0: U.S.A.
n=1: France
n=2: Germany
n=3: UK.
n=4: Denmark |
n=5: Sweden
n=6: Italy
n=7: Spain |
n=8: Japan
n=9: Norway
n=10: Denmark Il
n=11: Spain II
n=12: Latin America
n=13: South Korea
n=64: Legal
® The following 12 codes are switched.
23h, 24h, 40h, 5Bh, 5Ch, 5Dh, 5Eh, 60h, 7Bh, 7Ch, 7Dh, 7Eh
® The default setting is n=0 (U.S.A.)

Example
Code: 5Ch ESC R 08h 5Ch FF
Print result: \ ¥
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ESC g Select character style
ASCII: ESC ¢ n
Decimal: 27 113 n

Hexadecimal: 1B 71 n

Parameters

0<n<3

Description
® Selects the character style.

n=0: None (normal characters)
n=1: Outline
n=2: Shadow

n=3: Shadow and outline

Example

Code: ABC ESC q 03h ABC ESC q 00h ABC FF

Print result: ABCABCABC
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5.2 Text printing commands

ESC 4 Apply italic style

ASCI!I: ESC 4
Decimal: 27 52
Hexadecimal: 1B 34

Parameters

None

Description
® Prints the subsequent text in italics.

® Both ANK and Chinese characters are available.
® Valid when horizontal writing.

® This command is valid anywhere in a text line.

ESC5 Cancel italic style

ASCI!I: ESC 5
Decimal: 27 53
Hexadecimal: 1B 35

Parameters

None

Description
® Cancels the italic character style.

® This command is valid anywhere in a text line.

Example
Code: ABC ESC 4 DEF ESC 5 GHI FF
Print result: ABCDEFGHI
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ESCE Apply bold style

ESC/P Command Reference

ASCII: ESC E
Decimal: 27 69
Hexadecimal: 1B 45

Parameters

None

Description
® Prints the subsequent text in bold.

® Both ANK and Chinese characters are available.

® This command is valid anywhere in a text line.

ESCF Cancel bold style

ASCI!I: ESC F
Decimal: 27 70
Hexadecimal: 1B 46

Parameters

None

Description
® Cancels the bold style.

® This command is valid anywhere in a text line.

® Both ANK and Chinese characters are available.

Example
Code: ABC ESC E DEF ESC F GHI FF
Print result: ABCDEFGHI
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ESC G Apply double-strike printing

ESC/P Command Reference

ASCI!I: ESC G
Decimal: 27 71
Hexadecimal: 1B 47

Parameters

None

Description
® Prints the subsequent text in bold.

® This command is valid anywhere in a text line.

® Both ANK and Chinese characters are available.

ESCH Cancel double-strike printing

ASCI!I: ESC H
Decimal: 27 72
Hexadecimal: 1B 48

Parameters

None

Description
® Cancels the bold style.

® This command is valid anywhere in a text line.

® Both ANK and Chinese characters are available.

Example
Code: ABC ESC G DEF ESC H GHI FF
Print result: ABCDEFGHI
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ESCP Apply pica pitch (10 cpi)
ASCII: ESC P
Decimal: 27 80

Hexadecimal: 1B 50

Parameters

None

Description
® Prints the subsequent text (ANK character) with the pica pitch (10 characters/inch).

® The character spacing is 30 dots (=300 dots/10 characters).
® If the character width is 30 dots or less, the character spacing is specified as 30 minus the character width.
® If the character width exceeds 30 dots, the character spacing is specified as the character width.
(The spacing between characters is 0 dot.)
In this case, the pitch does not exactly equal the pica pitch.
® With double-width characters, the character spacing is doubled (60 dots).
® \With half-width characters, the character spacing is halved (15 dots).
® \When the character spacing is changed with ESC SP, the setting is updated.
® This command is invalid when proportional pitch is selected.

Example
For a 24-dot font at full width:

Full width Double width
24 dots 48 dots
— ==
(A (B ]
— ——
6 dots 12 dots
.28 -
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ESC M Apply elite pitch (12 cpi)

ASCII: ESC M
Decimal: 27 77
Hexadecimal: 1B 4D

Parameters

None

Description
® Prints the subsequent text (ANK character) with the elite pitch (12 characters/inch).

® The character spacing is 25 dots (=300 dots/12 characters).
® If the character width is 25 dots or less, the character spacing is specified as 25 minus the character width.
® If the character width exceeds 25 dots, the character spacing is specified as the character width.
(The spacing between characters is 0 dot.)
In this case, the pitch does not exactly equal the elite pitch.
® With double-width characters, the character spacing is doubled (50 dots).
® \With half-width characters, the character spacing is halved (13 dots).
® \When the character spacing is changed with ESC SP, the setting is updated.
® This command is invalid when proportional pitch is selected.

Example
For a 24-dot font at full width:

Full width Double width
24 dots 48 dots
9 —*
A ] B]
Y o
1 dot 2 dots
-29.-
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ESC g Apply micron pitch

ASCII: ESC g
Decimal: 27 103
Hexadecimal: 1B 67

Parameters

None

Description
® Prints the subsequent text (ANK character) with the micron pitch (15 characters/inch).

® The character spacing is 20 dots (=300 dots/15 characters).
® If the character width is 20 dots or less, the character spacing is specified as 20 minus the character width.
® If the character width exceeds 20 dots, the character spacing is specified as the character width.
(The spacing between characters is 0 dot.)
In this case, the pitch does not exactly equal the micron pitch.
® With double-width characters, the character spacing is doubled (40 dots).
® \With half-width characters, the character spacing is halved (10 dots).
® \When the character spacing is changed with ESC SP, the setting is updated.
® This command is invalid when proportional pitch is selected.

Example
For a 16-dot font at full width:

Full width Double width
16dots 32 dots
9 —*
A ] [B]
Y o
4 dot 8 dots
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ESC/P Command Reference

ASCII: ESC p n
Decimal: 27 112 n

Hexadecimal: 1B 70 n

Parameters
n=0, 1, 48 (“0”), 49 (“17)

Description
® Specifies proportional characters.

n=1 or 49 (“1”): Specifies proportional characters.

n=0 or 48 (“0"): Cancels proportional characters.

@ If proportional characters are specified, the character spacing specified with ESC SP is maintained as is.

@ Valid only for the ANK characters in ANK mode.

ESCW Specify double-width characters

ASCII: ESC W n
Decimal: 27 87 n

Hexadecimal: 1B 57 n

Parameters
n=0, 1 or 48 (“0”), 49 (“17)

Description
® Specifies double-width characters.

n=1 or 49 (“1”): Specifies double-width characters.

n=0 or 48 (“0”): Cancels double-width characters.

® Double-width characters specified with this command are not canceled with the DC4, FS DC4 code or a

line feed.

® Canceling double width characters cancels both half width and quarter square character in Chinese

character mode and reducing character size in ANK mode.

® Both ANK and Chinese characters are available.

Example
Code: ABC ESC W 1 ABC ESC W 0 ABC FF
Print result: ABCA B CABC
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SO Specify auto-canceling stretched characters
ASCII: SO
Decimal: 14

Hexadecimal: OE

Parameters

None

Description
® Prints the subsequent text at double width.

This command is canceled with DC4, LF, VT, FF, CR or an automatic line feed.
This command is canceled with ESC $, ESC \, ESC J, ESC ( V or ESC ( v.

This command can also be canceled with ESC W+0.

Both ANK and Chinese characters are available.

ESC SO ___ Specify auto-canceling stretched characters

ASCI!I: ESC SO
Decimal: 27 14
Hexadecimal: 1B OE

Parameters

None

Description
® Same as SO

Example
Code: ABC ESC SO ABCDEFGHIJK...XYZ FF
Printresult: ABCABCDEFGHIJK. . . (Automatic line feed)

XYZ
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Sl Specify compressed characters
ASCII: SI
Decimal: 15

Hexadecimal: OF

Parameters

None

Description
® Prints the subsequent text at half width.

ESC Si Specify compressed characters
ASCII: ESC SI
Decimal: 27 15

Hexadecimal: 1B OF

Parameters

None

Description
® Same as Sl
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DC2 Cancel compressed characters
ASCII: DC2
Decimal: 18

Hexadecimal: 12

Parameters

None

Description
® Cancels compressed characters specified with Sl or ESC SI.

DC4 Cancel auto-canceling double-width characters
ASCII: DC4
Decimal: 20

Hexadecimal: 14

Parameters

None

Description
® Cancels double-width characters specified with ESC SO or SO.
® Does not cancel the ESC W command.

® Both ANK and Chinese characters are available.

Example
Code: ABC ESC SO ABCDEF DC4 GHIJK FF
Print result: ABCAB C D E F GHIJK
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ESC — Apply/cancel underlining
ASCII: ESC - n
Decimal: 27 45 n

Hexadecimal: 1B 2D n

Parameters

n=0, 1, 2, 3, 4 or 48 (“0”), 49 (“17), 50 (“27), 51 (“3”), 52 (“4”)

Description

Applies or cancels underlining.
n=4 or 52 (“4”): Applies underlining with a width of 4 dots.
n=3 or 51 (“3"): Applies underlining with a width of 3 dots.

n=1or 49 (“
n=0 or 48 (*

This command is valid anywhere in a text line.

Applies underlining with a width of 1 dot.

3"):
n=2 or 50 (“2”): Applies underlining with a width of 2 dots.
17):
07): Cancels underlining.

The underlining specified with this command is a continuous line.
Spaces between characters and words are also underlined.
Areas with the “specify absolute horizontal position” (ESC $) and “specify relative horizontal position”

(ESC \) commands are not underlined.

® Bit images and barcodes are not underlined either.

® 4/300 inch (4 dots) is added to the line feed amount for lines that include underlined characters.

® The underline is positioned as follows:

Underline Underline Position

1 dot wide 2/300 inch (second dot) below the characters

2 dots wide Between 2/300 inch (second dot) and 3/300 inch (third dot) below the characters

3 dots wide Between 1/300 inch (first dot) and 3/300 inch (third dot) below the characters

4 dots wide Between 1/300 inch (first dot) and 4/300 inch (fourth dot) below the characters

ABCDE ABCDE ABCDE
(1-dot width) (3-dot width)

Example

Code: ABC ESC -1 ABC ESC - 0 ABC FF
Print result: ABCABCABC
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ESC! Global formatting
ASCII: ESC ! n
Decimal: 27 33 n

Hexadecimal: 1B 21 n

Parameters
0=n<255

Description
Specifies a combination of print modes.

Specifies modes depending on the bit value of n.

When the ESC ! code is used, a combination of multiple print modes can be specified at one time.
Bold, Double width and Italics specified with this command are also valid in Chinese character mode.
The priority order is from Bit 5 to Bit 2.

Bit O is available only if Bit 1 is 0.

Selected character styles are canceled, and the characters return to the normal style.

Canceling double width characters cancels both half width and quarter square character in Chinese
character mode and reducing character size in ANK mode.

® Selected character styles are canceled.

Bit 7 6 5 4 3 2 1 0
. . Double Double . .
1 Underline Italics . ) Bold Compressed | Proportional 12 cpi
width height
0 Cancel Cancel Cancel Cancel Cancel Cancel Cancel 10 cpi
Example
® To apply underlining and specify double-width characters at the same time:
Code: ABC ESC! AOhABCESC! 00hABC FF

Print result: ABCA B CABC
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ESC/P Command Reference

ASCII: ESC SP n
Decimal: 27 32 n

Hexadecimal: 1B 20 n

Parameters

0=n=127

Description

Specifies the character spacing.
n indicates the number of dots.
The default setting is 0 dot.
With double-width characters, the character spacing is doubled; with half-width characters, it is halved.
Valid in ANK mode.
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ESC X Specify character size

ASCI!I: ESC X m nL nH
Decimal: 27 88 m nL nH
Hexadecimal: 1B 58 m nL nH

Parameters

Character width: | The value of m is irrelevant.

Character size: |<Bitmap fonts>

Valid only with:

nL=16, 24, 32, 48, 64, 96, 128, 144, 192, 240,
nH=0

nL=0, 32, 64, 80, 128

nH=1

Description
This command is used only to change the size.

The character width cannot be specified.

The character size is specified as n=nL+nH*256 dots.

The width and the height are the same.

With bitmap fonts, only n=16, 24, 32, 48, 64, 96, 128, 144, 192, 240, 256, 288, 320, 336 and 384 are valid.

The commands for specifying stretched characters, compressed characters and the character spacing
(SO, ESC W, SI, ESC !, ESC SP) remain available.

Example
For “ABC” at a 24-dot size and “DEF” at a 48-dot size:
Code: ESC X 00h 18h 00h ABC

ESC X 00h 30h 00h DEF FF

Print result: ABC D E F
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5.3 Line feed commands

ESCO0 Specify line feed of 1/8 inch

ASCI!I: ESC 0
Decimal: 27 48
Hexadecimal: 1B 30

Parameters

None

Description

® Specifies a line feed of 1/8 inch (about 0.32 cm).

® Specifies a line feed of 38/300 inch (=38 dots).

ESC 2 Specify line feed of 1/6 inch

ASCI!I: ESC 2
Decimal: 27 50
Hexadecimal: 1B 32

Parameters

None

Description

® Specifies a line feed of 1/6 inch (about 0.42 cm).

® Specifies a line feed of 50/300 inch (=50 dots).
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ESC 3 Specify minimum line feed
ASCII: ESC 3 n
Decimal: 27 51 n

Hexadecimal: 1B 33 n

Parameters
0=n<255

Description
® Specifies a line feed of n/300 inch per line.

® The line feed is specified in 1-dot units.

ESCA Specify line feed of n/60 inch

ASCII: ESC A n
Decimal: 27 65 n

Hexadecimal: 1B 41 n

Parameters
0=<n<255

Description
® Specifies a line feed of n/60 inch.

® The line feed is specified in 5-dot units.
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5.4 Horizontal movement commands

ESC | Specify left margin
ASCII: ESC | n
Decimal: 27 108 n

Hexadecimal: 1B 6C n

Parameters
0=n<255

O<left margin<right margin

Description
® The left margin and the right margin use the left edge of the physically printable area as the reference.

® The area between the left edge of the physically printable area and the specified number of columns is
specified as an unprinted area. The left margin position is the right edge of the specified column.
(Character width*n)

® The setting is in the range 0< (character width*n) <x. Settings outside that range are ignored. However, x is
a value dependent on the media.

® The area between the left edge (first column) to the nth column is specified as an unprinted area.

® The position of the left margin is the character width (when this command was specified)*n from the left
edge.
The character width when the margin specified includes the settings for the space between characters,
setting for full size or half size characters. In addition, when a pitch of 10 cpi (=30 dots), 12 cpi (=25 dots)
or 15¢cpi (=20 dots), compressed characters or double-width characters are specified, that character
width is considered as the unit.

However, character styles that increase the character width are not applied.

v Left edge v Left margin position Right margin position
Coumns | 1 | 2 | 34|86 |6 |7 [8]o]10|n|[12]13]1m 15|16|:|

Unprinted Print area

area

Unprinted
area

\ 4

Left margin setting

A\ 4

Right margin setting

Y .

Printable area

Example: Left margin=Column 5; right margin=Column 14
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® The horizontal print position is moved to the left margin position.
If the left margin setting is not at the beginning of the line, the left margin is specified after a line feed.

The beginning of the line indicates the left margin position for left alignment; for right and center
alignment, it means that no image or character is entered on the line.

® Even if the character width is changed after the left margin has bee specified, the left margin position does
not change.

® Aleft margin setting that puts the left margin position to the right of the right margin position is ignored.

® The left margin should be specified at least one column (10 cpi=30 dots) less than the right margin.
(If the character width (when the command was specified)*n is greater than the right margin-30 dots), the
setting is ignored.)

® |If the difference between the right margin position and the left margin position is less than one character,
that character is ignored.

® When proportional pitch is specified with the ESC p command, a character width of 10 cpi (=30 dot) is
applied.

® If the print media is continuous length tape, the printing orientation is landscape and the page length is not
specified, commands specifying the left margin are ignored.

® |[f the minimum margin has been set to 3 mm and the printing orientation is landscape, the left margin

increases by 1 mm.

Example
To specify the left margin at Column 3:
Code: ABC CR ESC | 03h EFGHIJ FF

Print result: !|ABC
| EFGHIJ
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ESC Q Specify right marqgin

ASCII: ESC Q n
Decimal: 27 81 n

Hexadecimal: 1B 51 n

Parameters
1<n<255

Left margin<character width (when the command was specified)*n<printable area

Description
® The left margin and the right margin use the left edge of the physically printable area as the reference.

® The right margin position is the right edge of the specified column. (Character width*n)

The setting is in the range 1<(character width*n)<x. Settings outside that range are ignored. However, x is

a value dependent on the media.

Left margin<print area<right margin

The position of the right margin is the character width (when the command was specified)*n from the left
edge.
The character width when the margin specified includes the settings for the space between characters,
setting for full size or half size characters. In addition, when a pitch of 10 cpi (=30 dots), 12 cpi (=25 dots)
or 15 cpi (=20 dots), compressed characters or double-width characters are specified, that character
width is considered as the unit.
However, character styles that increase the character width are not applied.

® The horizontal print position is moved to the left margin position.

If the right margin setting is not at the beginning of the line, the right margin is specified after a line feed.
The beginning of the line indicates the left margin position for left alignment; for right and center
alignment, it means that no image or character is entered on the line.

® Even if the character width is changed after the right margin has been specified, the right margin position
does not change.

® Aright margin setting that puts the right margin position to the left of the left margin position is ignored.

® The right margin should be specified at least one column (10 cpi=30 dots) greater than the left margin.
(If the character width (when the command was specified)*n is less than the left margin+30 dots, the
setting is ignored.)

® |[f the difference between the right margin position and the left margin position is less than one character,
that character is ignored.

® \When proportional pitch is specified with the ESC p command, a character width of 10 cpi (=30 dot) is
applied.

® |[f the print media is continuous length tape, the printing orientation is landscape and the page length is not
specified, commands specifying the right margin are ignored.

® [f the minimum margin has been set to 3 mm and the printing orientation is landscape, the right margin

increases by 1 mm.
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CR Carriage return
ASCII: CR
Decimal: 13

Hexadecimal: 0D

Parameters

None

Description
Ends input of a line, and waits for input of the next line.

The next print position becomes the beginning of the next line.

Aline feed command immediately after the carriage return is ignored.

Both Auto-canceling double-width characters specified in ANK mode with SO or ESC SO and Chinese
character mode with FS SO are canceled.

® Same process as LF
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ESCD Specify horizontal tab position

ASCII: ESC D [n]k NUL
Decimal: 27 68 [n]« 0
Hexadecimal: 1B 44 [n]« 00h

Parameters
1=n=<255, 0<k<32

Description
® The horizontal tab position is the character width (when the command was specified)*n from the left

margin.

Enter n values in ascending order and end the settings with NUL.

If an n value is smaller than a previous one, tab setting is ended.

Even if the character width is changed after the horizontal tab positions have been specified, the horizontal
tab position settings do not change.

ESC D NUL cancels all horizontal tab positions.

If the left margin is moved, the horizontal tab positions are also moved by the same amount.

Up to 32 horizontal tab positions can be specified. However, horizontal tab positions beyond the right
margin are invalid and only become valid when a change in the right margin setting or left margin setting
moves the print area to include those tab positions.

® The character width when the horizontal tabs are specified includes the settings for the space between
characters, setting for full size or half size characters. In addition, when a pitch of 10 cpi, 12 cpi or 15 cpi
compressed characters or double-width characters are specified, that character width is considered as
the unit.

® \When proportional pitch is specified with ESC p, horizontal tab positions are specified at 10 cpi.

® \When the printer is turned on, a horizontal tab position is specified every 8 columns at 10 cpi.
Even if the character width is changed before the horizontal tab positions has been specified, the

horizontal tab positions do not change.

Left edge  Left margin position Tab position Tab position  Right margin position

\ 4 \ 4 A 4

Column1|2|345678910 111121314 [ 15 | 16
1213456789101 |12]13]14

>
»
|
|
|

___"____

HT code HT code

Unprinted area Printable area Unprinted area

Example:
After the left margin is specified as Column 3 and the right margin as Column 15,
horizontal tabs were specified at Column 5 and Column 10, and HT were performed.
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HT Perform horizontal tab
ASCII: HT
Decimal: 9

Hexadecimal: 09

Parameters

None

Description
® Moves the horizontal print position to the nearest horizontal tab position to the right of the input position.

® |If there is no horizontal tab position to the right of the input position, or if the next horizontal tab position is
beyond the right margin, the HT command is ignored.

® |[f underlining is specified, the space between the current position and the next horizontal tab position is not
underlined.

® \When the printer is turned on, a horizontal tab position is specified every 8 columns at 10 cpi.
Even if the character width is changed before the horizontal tab positions have been specified, the
horizontal tab positions do not change.

® This command is available only with left alignment.

Example
To specify horizontal tabs at Column 4, Column 8, and Column 12, and perform horizontal tabs:
Code: ESC D 04h 08h 0Ch 00h
123456789012 CRAHTBHT CHT D FF
Print result: | 123456789012
i A B C D
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ESC $ Specify absolute horizontal position
ASCII: ESC $ n1 n2
Decimal: 27 36 n1 n2

Hexadecimal: 1B 24 n1 n2

Parameters

0=n1<255, 0<n2<255

Description

Specifies the absolute print position (in dots) for the next data.
An absolute print position specifies the next print position as a number of dots from the left margin.
n1 and n2 indicate the number of dots from the left margin.

(Number of dots=n1+n2*256)

® The dot spacing is calculated as 1/300 inch.

® The maximum number of dots that can be specified with n1 and n2 depends on the media.

® This command is available only with left alignment.

ESC\ Specify relative horizontal position
ASCII: ESC \ n1i n2
Decimal: 27 92 n1 n2

Hexadecimal: 1B 5C n1 n2

Parameters

0=n1<255, 0=n2<255

Description
® Specifies the horizontal print position (in dots) as a relative position from the current position.

A relative position specifies the next print position as a number of dots from the current position.

n1 and n2 indicate the number of dots from the current position. (Number of dots=n1+n2*256)

The dot spacing is calculated as 1/300 inch.

Left margin position<horizontal position after moving<right margin position
Horizontal position after moving=n1+n2*256

The specified value for moving to the left is expressed as a two's complement. It is determined by the
following equation.
n1+n2*256=65536-distance actually moved

This command is available only with left alignment.
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ESC a Specify alignment

ASCI!I: ESC a n
Decimal: 27 97 n

Hexadecimal: 1B 61 n

Parameters

0<n<3 or “0"<n<“3”

Description
® Prints the subsequent text with the alignment described below, according to the value of n.

n=0 or 48 (“0”): Applies left alignment.
n=1 or 49 (“1”): Applies center alignment.
n=2 or 50 (“2”): Applies right alignment.
n=3 or 51 (“3”): Applies nothing.
® The default setting is n=0.
Data is aligned between the left and right margins by entering a CR, LF, and FF code or by buffer printing.
If the alignment setting is not at the beginning of the line, the alignment is specified after a line feed.
The beginning of the line indicates the left margin position for left alignment;
for right and center alignment, it means that no image or character is entered on the line.
HT, ESC \ and ESC $ are ignored when n=1 or n=2.
If the print media is continuous length tape, the printing orientation is landscape and the page length is not

specified, commands specifying alignment are ignored.
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5.5 Vertical movement commands

LF Line feed
ASCII: LF
Decimal: 10

Hexadecimal: OA

Parameters

None

Description

® Feeds the paper by the amount specified by a line feed command (ESC 0, ESC 2, ESC 3, ESCA).

The default value is a line feed of 48 dots.

character mode with FS SO are canceled.

® Same process as CR

The print position becomes the beginning of the next line.

A carriage return immediately after a line feed is ignored.
Both Auto-canceling double-width characters specified in ANK mode with SO or ESC SO and Chinese

FF Page feed
ASCII: FF
Decimal: 12

Hexadecimal: 0C

Parameters

None

Description
® Starts the printing.

® The previously entered data string of characters and commands is cleared after being printed.

® Both Auto-canceling double-width characters specified in ANK mode with SO or ESC SO and Chinese

character mode with FS SO are canceled.
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ESCJ Forward paper feed

ASCII: ESC J n
Decimal: 27 74 n
Hexadecimal: 1B 4A n

Parameters
0=n<255

Description
® Ends input for the current line and moves the vertical print position forward by n/300 inch (=1 dot).
® If the bottom margin setting is exceeded, printing starts.
® With left alignment, the print position for the next line becomes the end position of the current line.
(The horizontal position does not move to the left margin.)
With right alignment and center alignment, the horizontal position moves to the beginning of the line.
® Both Auto-canceling double-width characters specified in ANK mode with SO or ESC SO and Chinese

character mode with FS SO are canceled.

Abcdefg Abcdefg Abcdefg
ABC; AB AB

Y Ysprasc SDFASG SDFASG
Left alignment Center alignment Right alignment

Example: Performing a forward paper feed after the second line
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ESCB Specify vertical tab position

ASCII: ESC B [n]k NUL
Decimal: 27 66 [n]« 0
Hexadecimal: 1B 42 [n]« 00h

Parameters
1<n<255
0<k=<16

Description
® The vertical tab position is the line feed amount (when this command was specified)*n from the top

margin.
Enter n values in ascending order and end the settings with NUL.
If an n value is smaller than a previous one, tab setting is ended.
Up to 16 vertical tabs can be specified.
ESC B NUL cancels all vertical tab positions.
Use VT to move to the vertical tab position.
When changing vertical tab positions, specify all positions again.

If the top margin is moved, the vertical tab positions are also moved by the same amount.

Even if the line feed amount is changed after the vertical tab positions have been specified, the vertical tab
position settings do not change.

® Performing a VT when no vertical tabs have been specified is equal to performing a CR.
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VT Perform vertical tab
ASCII: VT
Decimal: 11

Hexadecimal: 0B

Parameters

None

Description

® Moves the print position to the nearest vertical tab position down from the input position.

® The next horizontal print position becomes the beginning of the line.

® If the next vertical tab position extends beyond the bottom margin, characters are placed at TOF position

fo the next page.

ABCD
Line feed ~ &~ "
he feed i | 2| Efenike
3
VT code
4
5
6
Tab position - Abedef
cdefg
8 VT code
9
10
1
Tab position 12 ABCDEFG
13 VT code
14
15
Tab position 16 ]
alueo
17
18

Example: Vertical tabs are specified at Lines 6, 11, and 15, and
data is entered while VT are performed.

® When all vertical tab positions have been canceled by an initialization or with ESC B NUL, performing VT
is equal to performing CR.

® Both Auto-canceling double-width characters specified in ANK mode with SO or ESC SO and Chinese
character mode with FS SO are canceled.
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ESC (V Specify absolute vertical position

ASCII: ESC ( \Y, nL nH mL mH
Decimal: 27 40 86 nL nH mL mH
Hexadecimal: 1B 28 56 nL nH mL mH

Parameters

nL=2
nH=0
0=<mL<255
0<mH<127

Description

Specifies the vertical print position as an absolute position from the top margin position.

Vertical position=mL+mH*256+top margin
The absolute vertical position is measured from the top margin position when this command was specified.
If a position extending beyond the bottom margin is specified, printing starts.
There is no restriction on the amount of movement back (upward) from the current position.
With left alignment, the print position for the next line becomes the end position of the current line.

(The horizontal position does not move to the left margin.)

With right alignment and center alignment, the horizontal position moves to the beginning of the line.
Both Auto-canceling double-width characters specified in ANK mode with SO or ESC SO and Chinese

character mode with FS SO are canceled.
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ESC/P Command Reference

ASCII: ESC ( v
Decimal: 27 40 118
Hexadecimal: 1B 28 76

nL nH mL mH
nL nH mL mH
nL nH mL mH

Parameters
nL=2
nH=0
0=mL<255
0=mH=<127
-16384<(mL+mH*256)<16383

Description

® Specifies the vertical print position* as a relative position from the current position.

Vertical position after movement=mL+mH*256+current position

It is determined by the following equation.

mL+mH*256=65536—distance actually moved

Settings moving the print position above the top margin are ignored.

If a position extending beyond the bottom margin is specified, printing starts.

(The horizontal position does not move to the left margin.)

When moving upwards, the specified value is expressed as a two's complement.

With left alignment, the print position for the next line becomes the end position of the current line.

With right alignment and center alignment, the horizontal position moves to the beginning of the line.

character mode with FS SO are canceled.

Both Auto-canceling double-width characters specified in ANK mode with SO or ESC SO and Chinese

* Print position : The print position is the standard position for printing characters, bitmaps, and barcodes.

Abcdefg

ABGj

%

SDFASG

Abcdefg

AB

SDFASG

Abcdefg

AB

SDFASG

Left alignment

Center alignment

Right alignment

Example: Moving to a vertical position specified after the second line
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5.6 Paper formatting commands

ESC (c Specify page format

BH
BH
BH

ASCII: ESC ( c nL nH tL tH BL

Decimal: 27 40 99 nL nH tL tH BL

Hexadecimal: 1B 28 63 nL nH L tH BL
Parameters

nL=4, nH=0

(tL+tH*256)<(BL+BH*256)

Top margin<bottom margin

Description
® Specifies settings for the top and bottom margins.

® The physically printable area depends on the media.

The top margin and the bottom margin are specified in units of 1/300 inch (=1 dot) using the top edge of

the physically printable area as the reference.

(The left margin and the right margin use the left edge of the physically printable area as the reference.)

Top margin=tL+tH*256
Bottom margin= BL+BH*256
The top margin position is the TOF in the vertical direction.

All previously entered text is cleared.

A standard unit is not used.

specified, commands specifying the page format are ignored.

The character baseline for the first line of text is 24/300 inch (=24 dots) below the top margin.

When this command is used previously specified top and bottom margins are canceled.

If the print media is continuous length tape, the printing orientation is landscape and the page length is not

® If the minimum margin has been set to 3 mm and the printing orientation is landscape, both the top and

bottom margins increase by 1 mm.
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ESC/P Command Reference

ASCII: ESC (

Decimal: 27 40
Hexadecimal: 1B 28

C

67
43

nL
nL
nL

nH mL mH
nH mL mH
nH mL mH

Parameters
nL=2, nH=0

0<(mL+mH*256)<12000

Description
® Specifies the page length.

® The unitis 1/300 inch (=1 dot).

Page length=mL+mH*256

A standard unit is not used.

Inch, mm, and dot conversion table

The current paper position is the TOF.

All previously entered text is cleared.

The top and bottom margins are canceled with ESC ( c.

This command is available only with continuous length tape.

inch mm Number of dots

0 0.0 0
1 25.4 300
2 50.8 600
3 76.2 900
4 101.6 1200
5 127.0 1500
6 152.4 1800
7 177.8 2100
8 203.2 2400
9 228.6 2700
10 254.0 3000
11 279.4 3300
12 304.8 3600
13 330.2 3900
14 355.6 4200
15 381.0 4500
16 406.4 4800
17 431.8 5100
18 457.2 5400
19 482.6 5700
20 508.0 6000
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ESCU Specify minimum margin

ASCII: ESC U n
Decimal: 27 85 n

Hexadecimal: 1B 55 n

Parameters

2<n<3 or “2"<n<“3”

Description
® Specifies the minimum margin amount.

n=2 or 50 (“2”): Specifies a minimum margin of 2 mm.

n=3 or 51 (“3”): Specifies a minimum margin of 3 mm.

Using this command clears all text.
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5.7 Printer control commands

ESC @ Initialize
ASCII: ESC @
Decimal: 27 64
Hexadecimal: 1B 40
Parameters
None
Description
® Returns all commands to their default settings. (See below.)
Item Default
Input buffer Saved
Text buffer Cleared
Print buffer Cleared
Top margin 0 dot
Bottom margin Depends on media
Left margin 0 dot
Right margin Depends on media
Line feed amount 48 dots*

Horizontal tab positions

Horizontal tab every 8 characters (based on a
character width of 10 cpi)*

Vertical tab positions None

Size of ANK characters 32 dots
Space between ANK characters 0 dot

Size of Chinese characters 32 dots
Left margin for full size characters 0 dot

Right margin for full size characters 0 dot

Left margin for half size characters 0 dot

Right margin for half size characters 0 dot
Proportional pitch Canceled*
International character set USA*
Style of ANK characters Canceled
Compressed Canceled
ANK mode/Chinese character mode ANK mode
Vertical writing/Horizontal writing Horizontal writing
Full size/Half size/quarter square characters Full size
Adjustment for half size space Canceled
Styale of Chinese characters Canceled

Horizontal print position

Left margin position

Vertical print position

Top margin position (TOF position)

Landscape setting Canceled*

Page length setting Canceled*

Cut setting Auto cut (manufacturer’s default)
Minimum margin amount 3 mm*

* May differ depending on the user settings.
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5.8 Graphics commands

ESC * Select bit image

ASCI!I: ESC * m n1 n2 Data
Decimal: 27 42 n1 n2 Data
Hexadecimal: 1B 2A m n1 n2 Data

S

Parameters
m=0, 1, 2, 3, 4, 6, 32, 33, 38, 39,40, 71,72, 73
0=n1<255, 0<n2<11
The image data is as follows:
- n1+n2*256 bytes when m=0, 1, 2, 3, 4, 6
- (n1+n2*256)*3 bytes when m=32, 33, 38, 39, 40
- (n1+n2*256)*6 bytes when m=71, 72, 73

Description
® Selects and outputs a bit image according to the value of m.

® n1 and n2 indicate the number of dot positions.
n1: The remainder from dividing the number of dot positions by 256

n2: The quotient from dividing the number of dot positions by 256

m Horizont_al Dot Vertical_ Dot Horizonta_l Dot Vertical Pot
Density Density Resolution Resolution
0 60 dpi 60 dpi 6/300 inch 6/300 inch
1 120 dpi 60 dpi 3/300 inch 6/300 inch
2 120 dpi 60 dpi 3/300 inch 6/300 inch
3 240 dpi 60 dpi 2/300 inch 6/300 inch
4 80 dpi 60 dpi 4/300 inch 6/300 inch
6 90 dpi 60 dpi 4/300 inch 6/300 inch
32 60 dpi 180 dpi 6/300 inch 2/300 inch
33 120 dpi 180 dpi 3/300 inch 2/300 inch
38 90 dpi 180 dpi 4/300 inch 2/300 inch
39 180 dpi 180 dpi 2/300 inch 2/300 inch
40 300 dpi 180 dpi 1/300 inch 2/300 inch
71 180 dpi 360 dpi 2/300 inch 1/300 inch
72 360 dpi 360 dpi 1/300 inch 1/300 inch
73 360 dpi 360 dpi 1/300 inch 1/300 inch

® Horizontally neighboring dots are not omitted.
Limitations:

A maximum of 63 can be used with this command.
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When m=0,1,2, 3,4, 6
® n1 and n2 indicate the number of dot positions.
n1: The remainder from dividing the number of dot positions by 256

n2: The quotient from dividing the number of dot positions by 256

B7 B6 B5 B4 B3 B2 B1 BO

&
%

Relationship between the image data and the dots

® First, the data is lined up in one row as follows:

v

MSB

- RN N N N N

O O o o o o

< < < < < <

— — — — - (=g

@ @ D D D D
LSB

— /
'l

n1+n2*256 bytes

® One dot of the image data is enlarged as follows, according to the value of m.

m=0 m =1 m =2 m =3 m =4 m =6

® As aresult, the image is sized depending on the value of m, as follows:

m=0 48 dots verticallyx(n1+n2*256)*6 dots horizontally

m=1 48 dots verticallyx(n1+n2*256)*3 dots horizontally

m=2 48 dots verticallyx(n1+n2*256)*3 dots horizontally

m=3 48 dots verticallyx(n1+n2*256)*2 dots horizontally

m=4 48 dots verticallyx(n1+n2*256)*4 dots horizontally

m=6 48 dots verticallyx(n1+n2*256)*4 dots horizontally
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When m=32, 33, 38, 39, 40
® n1 and n2 indicate the number of dot positions.
n1: The remainder from dividing the number of dot positions by 256

n2: The quotient from dividing the number of dot positions by 256

1% byte 2" byte 3" byte

B|B|(B(B|B|B|B|Bj| B|B|(B|{B|{B|B|B|Bj| B|B|B|B|B|B|B]|B
7654|321 ]0||7|6]|5|4]3] 2|1 1

Relationship between the image data and the dots

First, the data is lined up in three rows as follows:

v

— — — — — —

s = s = s s

LSB 5] 5] 5] 5] 5] o©

— — — — — [N

MSB o o o o o o

=3 =3 =3 =3 =3 =

LSB @ @ [} @ @ @
v v v v v v

— — — — — —

MSB o o o o o o

= =t =1 =t = =

LSB ) o ) ] ) o
— _/

——

(n1+n2*256)*3 bytes
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® One dot of the image data is enlarged as follows, according to the value of m.

m=33 m=38 m=39 m=40

2
$ 3

m=3

® As aresult, the image is sized depending on the value of m, as follows:

m=32 48 dots verticallyx(n1+n2*256)*6 dots horizontally

m=33 48 dots verticallyx(n1+n2*256)*3 dots horizontally

m=38 48 dots verticallyx(n1+n2*256)*4 dots horizontally

m=39 48 dots verticallyx(n1+n2*256)*2 dots horizontally

m=40 48 dots verticallyx(n1+n2*256)*1 dot horizontally
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When m=71,72,73
® n1 and n2 indicate the number of dot positions.
n1: The remainder from dividing the number of dot positions by 256

n2: The quotient from dividing the number of dot positions by 256

1% pyte 2" 5" pyte 6" byte
Bl B|B|B|B|B|B|B B(B|B|B|(B|B|B| B Bl B|B|B|B|B|B|B
716|5|4|3|2|1|0f||7|6|5|4|3|2|1|of7|6|5|4|3|2|1]0

d |

Relationship between the image data and the dots
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First, the data is lined up in six rows as follows:

v

— — — — — —
< < < < < <
~— ~— ~— ~— ~— —
LSB 5] 5] 5] 5] @ )
— — — — — —
< < < < < <
LSB 5 o ) ) ) o
v v v v v v
— — — — — —
< < < < < <
LSB ) @ 5 5 ) 5
— — — — — —
< < < < < <
~— ~— ~— ~— ~— —
LSB o o 1] 1] ] ®
— — — — — —
< < < < < <
~— ~— ~— ~— ~— —
LSB ) ) ® ® @ )
v v v v v v
— — — — — —
< < < < < <
— — — — ~— —
LSB 5] ) 1) o o @
~

(n1+n2*256)*6 bytes

® One dot of the image data is enlarged as follows, according to the value of m.

m=71 m=72 m=73

® As aresult, the image is sized depending on the value of m, as follows:

m=71 48 dots verticallyx(n1+n2*256)*2 dots horizontally

m=72 48 dots verticallyx(n1+n2*256)*1 dot horizontally

m=73 48 dots verticallyx(n1+n2*256)*1 dot horizontally
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ESCK 8-dot single-density bit image
ASCII: ESC K n1 n2 Data
Decimal: 27 75 n1 n2 Data
Hexadecimal: 1B 4B n1 n2 Data

Parameters

0=n1=<255, 0=n2<3
The data contains n1+n2*256 bytes of image data.

Description

Specifies that an 8-dot single-density bit image is printed with the number of dot positions indicated by n1 and

n2.

® n1 and n2 indicate the number of dot positions.
n1: The remainder from dividing the number of dot positions by 256

n2: The quotient from dividing the number of dot positions by 256

B4 B3 B2 B1 BO

B5

B6

B7

<—
i

Relationship between the image data and the dots

® First, the data is lined up in one row as follows:

v

MSB
SN SN N SN N SN
o | o | ol o o | T
< | <SS | < < | <
— — — — — —
) ) ) ) 5} )
LSB
"
——

n1+n2*256 bytes

® One dot of image data is enlarged to 6 dots vertically by 6 dots horizontally.

® As aresult, the image is 48 dots vertically by (n1+n2*256)*6 dots horizontally.
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ESCL 8-dot double-density bit image
ASCII: ESC L n1 n2 Data
Decimal: 27 76 n1 n2 Data
Hexadecimal: 1B 4C n1 n2 Data

Parameters
0=n1=<255, 0=n2<3

The data contains n1+n2*256 bytes of image data.

Description

Specifies that an 8-dot double-density bit image is printed with the number of dot positions indicated by n1

and n2.

® n1 and n2 are specified in the same way as with ESC K.

® First, the data is lined up in one row as follows:

v

MSB
RN RN RN RN RN RN
O O O (=3 (=3 (=3
< < < < < <
— — — — — —
[¢) [¢) [¢) ] ] ]
LSB
— _/
~

® One dot of image data is enlarged to 6 dots vertically by 3 dots horizontally.

® As aresult, the image is 48 dots vertically by (n1+n2 *256)*3 dots horizontally.

n1+n2*256 bytes

® —

+ee e
+ee e

- 66 -

5. Control Command Details



ESC/P Command Reference

ESCY 8-dot double-speed double-density bit image
ASCII: ESC Y n1 n2 Data
Decimal: 27 89 n1 n2 Data
Hexadecimal: 1B 59 n1 n2 Data

Parameters
0=n1=<255, 0=n2<3

The data contains n1+n2*256 bytes of image data.

Description

® Same as for an 8-dot double-density bit image. Horizontally neighboring dots are not omitted.

ESCZ 8-dot quadruple-density bit image
ASCII: ESC Zz n1 n2 Data
Decimal: 27 a0 n1 n2 Data
Hexadecimal: 1B 5A n1 n2 Data

Parameters
0=n1=<255, 0=n2<7

The data contains n1+n2*256 bytes of image data.

Description

Specifies that an 8-dot quadruple-density bit image is printed with the number of dot positions indicated by n1

and n2.

® n1 and n2 are specified in the same way as with ESC K.

® Horizontally neighboring dots are not omitted.

® First, the data is lined up in one row as follows:

v

MSB
- - - - - -
o |lo|ol| o o | o
< | < | < | < < | <
S| S| 5SS = | S
() () @ @ @ @
LSB
— v

® One dot of image data is enlarged to 6 dots vertically by 2 dots horizontally.

® As aresult, the image is 48 dots vertically by (n1+n2*256)*2 dots horizontally.

—
n1+n2*256 bytes

® — Z&s
+

+
+
+
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5.9 Chinese character commands

FS & Specify Chinese character mode
ASCII: FS &
Decimal: 28 38

Hexadecimal: 1C 26

Parameters

None

Description
® Specifies the Chinese character mode.

® Chinese characters are expressed in 2 or 4 bytes. Enter from upper byte to lower byte sequentially.

® Chinese character code is based on GB18030-2000.

FS. Cancel Chinese character mode
ASCII: FS
Decimal: 28 46

Hexadecimal: 1C 2E

Parameters

None

Description
® Cancel Chinese character mode.
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FS J Specify vertical writing
ASCII: FS J
Decimal: 28 74

Hexadecimal: 1C 4A

Parameters

None

Description
® All the Chinese characters written after this command are written in vertical writing.

FS K Specify horizontal writing
ASCII: FS K
Decimal: 28 75

Hexadecimal: 1C 4B

Parameters

None

Description
® All the Chinese characters written after this commnad are written in horizontal writing.

® Default setting is horizontal writing.
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FS S Specify size of space for full size characters
ASCII: FS S n1i n2
Decimal: 28 83 n1 n2

Hexadecimal: 1C 53 n1 n2

Parameters
0=n1=127
0=n2<127

Description
® Specify size of space for both left and right of full size characters.

Space size for left is specified by "n1" and right is specified by "n2"in dot for each characters.
1dot = 1/300 inch

The default space size for both left and right are 0.

When it comes to double size characters, the size of space also becomes double.

FST Specify size of space for half size characters
ASCII: FS T n1i n2
Decimal: 28 84 n1 n2

Hexadecimal: 1C 54 n1 n2

Parameters
0=n1=127
0=n2<127

Description
® Specify size of space for both left and right of half size characters.

Space size for left is specified by "n1" and right is specified by "n2"in dot for each characters.
1dot = 1/300 inch

The default space size for both left and right are 0.

Size set with this command is applied only for horizontal writing. When it comes to vertical writing, size set

for full size characters is applied.
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FS U Space adjustment between half size characters
ASCII: FS U
Decimal: 28 85

Hexadecimal: 1C 55

Parameters

None

Description
® Add 1dot as adjustment to the right side of space for each half size characters.

® 1dot = 1/300 inch

® Adjustment of size of space between half size characters is canceled by default setting.

FSV Cancel space adjustment between half size characters
ASCII: FS V
Decimal: 28 86

Hexadecimal: 1C 56

Parameters

None

Description
® Cancel an adjustment of size of space between half size characters.

® This command is valid in default setting.
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FSW Select double height and width characters
ASCII: FS Y n
Decimal: 28 87 n

Hexadecimal: 1C 57 n

Parameters
n=0, 1 or 48 (“0”), 49 (“17)

Description
® Specify/Cancel double height and width characters.

n=1 or 49 (“1”): Specify double height and width characters.
n=0 or 48 (“0”): Cancel double height and width characters.

® This command is valid for all the Chinese characters.
°

size character.
°

half size characters are aleso canceled.
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FSY Specify Chinese character size
ASCII: FS Y mL mH nL nH pL pH
Decimal: 28 89 mL mH nL nH pL pH
Hexadecimal: 1C 59 mL mH nL nH pL pH
Parameters
Character width: The value of mL and mH is irrelevant.

Character size(vertical):

<Bitmap fonts>

Valid only with:

nL=16, 24, 32, 48, 64, 96, 128, 144, 192, 240
nH=0

nL=0, 32, 64, 80, 128

nH=1

Character size(horizontal):

The value of pL and pH is irrelevant.

The height and width are in the ratio of 1:1. A character size is specified by its height.

Description

This command is used only to change the Chinese character size.

The character size of Chinese character is specified as n=nL+nH*256 dots.

The width and the height are the same.

With bitmap fonts, only n=16, 24, 32, 48, 64, 96, 128, 144, 192, 240, 256, 288, 320, 336 and 384 are valid.

The commands for specifing double width caracters, double height and width characters,half size

characters, quarter square characters, space size of full size characters, space size of half size
characters (SO.ESCW.ESC!.FSI.FSW_,FS SI.FSr.FS S, FST. FS U) remain available.
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FSr Specify quarter square characters
ASCII: FS r n
Decimal: 28 86 n

Hexadecimal: 1C 56 n

Parameters

n=0, 1 or 48 (“0”), 49 (“1”)

Description
® Specify quarter square characters.

® This command is canceled by either FS S or FS DC2 command.

"n" specifies the position of a quarter square character.

n=1 or 49 (“1”): Place a superscript.

n=0 or 48 (“0”): Place a subscript.

All the characters in the Chinese character code matrix are printed as a quarter square character.

® Space between quarter square characters is same as the one between half size characters.

FTT, FS U or FS V are the command to adjust a size of space for quarter square characters.
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FS - Apply Chinese character underlining
ASCII: FS - n
Decimal: 28 45 n

Hexadecimal: 1C 2D n

Parameters
n=0, 1, 2, 3, 4 or 48 (“0”), 49 (“17), 50 (“27), 51 (“3”), 52 (“4”)

Description
® Applies or cancels underlining.

n=4 or 52 (“4”): Applies underlining with a width of 4 dots.
n=3 or 51 (“3"): Applies underlining with a width of 3 dots.

n=1or 49 (“
n=0 or 48 (*

This command is valid anywhere in a text line.

Applies underlining with a width of 1 dot.

3"):
n=2 or 50 (“2”): Applies underlining with a width of 2 dots.
17):
07): Cancels underlining.

The underlining specified by this code is a continuous line.

Spaces between characters and words are also underlined.

(ESC \) commands are not Chinese character underlined.

® Bit images and barcodes are not underlined either.

Areas with the “specify absolute horizontal position” (ESC $) and “specify relative horizontal position”

® 4/300 inch (4 dots) is added to the line feed amount for lines that include underlined characters.

® The underline is positioned as follows:

Underline

Underline Position

1 dot wide

When horizontal writing: 2/300 inch (second dot) below the characters
When vertical writing: 2/300 inch (second dot) above the characters

2 dots wide

When horizontal writing: 2/300 inch (second dot) below the characters Between
2/300 inch (second dot) and 3/300 inch (third dot) below the characters

When vertical writing: 2/300 inch (second dot) above the characters Between
2/300 inch (second dot) and 3/300 inch (third dot) above the characters

3 dots wide

When horizontal writing: Between 1/300 inch (first dot) and 3/300 inch (third
dot) below the characters

When vertical writing: Between 1/300 inch (first dot) and 3/300 inch (third dot)
above the characters

4 dots wide

When horizontal writing: Between 1/300 inch (first dot) and 4/300 inch (fourth
dot) below the characters

When vertical writing: Between 1/300 inch (first dot) and 4/300 inch (fourth dot)
above the characters
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FS! Global Formatting for Chinese character
ASCII: FS !
Decimal: 28 33
Hexadecimal: 1C 21
Parameters
0=n<255
Description
® Specify Global Format for Chinese character.
Bit 7 6 5 4 3 2 1 0
Subscript
Doubl Vertical
1 Underline ltalics quarter Quarter ouble | 1 ible width | Half width ertica
square height writing
square
Superscript .
Horizontal
0 Cancel Cancel quarter Cancel Cancel Cancel Cancel N
writing
square

Bit 1 is ignored when both bit 4 and bit 1 are 1.
Bit 6 is ignored when both bit 0 and bit 6 are 1.
® Character data is handled sequentially from selecting character(including superscript and subscript),
vertical or horizonatl writing to magnification.
® The bit priority is below.
Bit 4 > Bit 3 > Bit1
Bit 4 > Bit 2 > Bit 1
® \When Bit2 and Bit 3 become 1, the character becomes double height and width same as specifing with FS
W command.

® Bit 5 is available only when bit 4 is 1.

FS S Specify half-width characters
ASCII: FS SI
Decimal: 28 15

Hexadecimal: 1C OF

Parameters

None

Description
® All the Chinese characters written after this command are printed as half size.

® Full size characters are printed as half size.
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ASCII: FS DC2
Decimal: 28 18
Hexadecimal: 1C 12

Parameters

None

Description
® Cancel half size specification by FS SlI.

® Quarter square character specification by FS r is also canceled with this command.

FS SO Specify auto-canceling double-width character
ASCII: FS SO
Decimal: 28 14

Hexadecimal: 1C OE

Parameters

None

Description

® All the characters written after this command are printed as double size characters. A double size

character is as twice wider as a full size character.
® Available for both ANK and Chinese characters.
® Canceled by ESC $ or ESC\.

FS DC4 Cancel auto-canceling double-width character

ASCII: FS DC4
Decimal: 28 20
Hexadecimal: 1C 14

Parameters

None

Description
® Cancel double character specified ESC SO, SO, FE SO command.

® Available for both ANK and Chinese characters.
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5.10 Advanced commands

ESCiB Barcode

ASCII: ESC i[Parameters] B or b [Barcode data] Backslash
Decimal: 27 105 [Parameters] 66 or 98 [Barcode data] 92
Hexadecimal: 1B 69 [Parameters] 42 or 62 [Barcode data] 5C
Format: ESC i[Parameters] B or b [Barcode data] [Backslash]
(1) (2) (3) (4)
Parameters
(1) [Parameters]: Barcode parameters
T or t (type) t0: CODE39
t1: ITF (1-2/5)
t5: EAN-8, EAN-13, UPC-A
t6: UPC-E
t9: CODABAR
ta: CODE128
tb: GS1-128 (UCC/EAN-128)
tc: RSS symbols
td: CODE93
te: POSTNET
tf: UPC/EAN EXTENTION
s (style) Ignored
p (number of passes) Ignored
Rorr r0: OFF
(characters below barcode) | r1: ON
u (units of measurement) Ignored
x (horizontal position) Ignored
y (vertical offset) Ignored
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h (height) h n1n2

Height=n1+n2*256 (dots)

48<height<480

If height<48, height=48.

If height>480, height=480.

However, the height is as shown below with tc.
131=<height<720 (RSS-14 Standard)
71<height<720 (RSS-14 Truncated)
71<height<720 (RSS-14 Stacked)
239<height<720 (RSS-14 Stacked Omni)
62<height<720 (RSS Limited)
134<height<720 (RSS Expanded)

If height<min., height=min.
If height>max., height=max.
w wO0:  extra small
(width) w1: small

w2:  medium

w3: large

w4:  extra extra small

Eore e0: ON
(parentheses deletion) el: OFF

o}
(RSS symbols model)

o0: RSS-14 Standard

o1: RSS-14 Truncated

02: RSS-14 Stacked

03: RSS-14 Stacked Omnidirectional
o4: RSS Limited

05: RSS Expanded Standard

06: RSS Expanded Stacked

C

(number of horizontal
characters for RSS
Expanded Stacked)

c: No. of horizontal characters
This must be an even value where 2<no. of horizontal characters<20.

z z0:  (3:1)
(ratio between thick and z1:  (2.5:11)
thin bars) z2: (2:1)

f fO: OFF
(equalize bar lengths) f1: ON

(A barcode with a large number of stacked rows may be considered out of specifications and

unreadable by the reader.)
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Note
* For parameter numerals 0-9, both 00h—09h and 30h—39h are recognized.
* For parameter hexadecimals a—f, both 0ah—0fh and 61h—66h are recognized.
* The parameter types a, b, ¢, d, e and f are recognized even when uppercase.
* The parameter “parentheses deletion” is available only when GS1-128 (UCC/EAN-128) is selected.
* The parameter “ratio between thick and thin bars” is available only when t0, t1 or t9 is selected.
* The parameter “equalize bar lengths” is available only when t5 or t6 is selected.
* If any other type is selected, these parameters are ignored.
* When there is no type command or an invalid type command has been specified, CODE39 is
specified.
* The number of characters that can be entered for each barcode type is as follows:
t0: 1-50 characters (“*” is not included)
t1: 1-64 characters

t5: 7 characters (for EAN-8)
12 characters (for EAN-13)
11 characters (for UPC-A)

t6: 6 characters

t9: 3-64 characters (Must begin and end with A, B, C, or D.)
Lowercase letters “a”, “b”, “c” or “d” can be entered at the beginning or end, but the text that
will be printed are the uppercase letters “A”, “B”, “C” or “D”.

ta: 1-64 characters
tb: 1-64 characters

tc: 3—15 characters (begins with “01”) (except with RSS Expanded)
1-64 numbers or 1-40 letters*' (for RSS Expanded)
*11S0646 characters can be printed.
(numbers, letters, spaces, !,”, %, &, ', (,), *,+, .- -/, <, = > 7and )

td: 1-64 characters (The full set of ASCII characters can be used.)
te: 5 characters, 9 characters, 11 characters

tf: 2 characters, 5 characters
(2) B or b: Beginning of barcode data

(3) [Barcode data]: Barcode data

? (Generate check digit):
Generates a check digit when “?” is in the barcode data.
The position of “?” is irrelevant as long as it is within the barcode data.
With POSTNET, CODE93, UPC/EAN EXTENSION, CODE128 and GS1-128(UCC/EAN-128), no
check digit is generated.
If “?” is inserted, it is treated as barcode data.

With only UPC/EAN EXTENSION, the data is printed above the barcode.
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(4) [Backslash]: End of barcode

Barcode Type Command

POSTNET, UPC/EAN EXTENTION, CODE39,
ITF(I-2/5), EAN-8, EAN-13, UPC-A, UPC-E, ESC i [Parameter] B or b [Barcode data] \
CODABAR, RSS symbols

CODE93, CODE128,

GS1-128 (UCC/EAN-128) ESC i [Parameter] B or b [Barcode data] \\\

Description

® Specifies a barcode image.

® Any data extending beyond the right margin is ignored.

® Since the check digit is generated automatically from the barcode data, the check digit is not sent as
barcode data. Since the length of the barcode data is also checked, the data would not be correctly
recognized if the check digit data was present.

® \With CODE39, ITF (I-2/5), CODABAR, CODE128, GS1-128 (UCC/EAN-128) or RSS Expanded, the buffer
length for the barcode image is about 22 cm. A barcode longer than 22 cm will not be printed.

® The characters that can be printed with CODE128 and GS1-128 (UCC/EAN-128) are the 128 ASCII
characters and the special codes FNC1, FNC2, FNC3 and FNC4.
Codes assigned to the special codes:

FNC1: 86h, FNC2: 81h, FNC3: 80h, FNC4: 84h
® The control codes and special codes appear as spaces when characters are printed below CODE128 and

GS1-128 (UCC/EAN-128) barcodes.

® The control codes appear as spaces when characters are printed below CODE93 barcodes.

® Special code FNC1 can also be printed with RSS Expanded.

This special code also appears as a space when characters are printed below the barcode.

Code assigned to the special code:

FNC1: 86h

® The width can be set to extra extra small only with CODE128 and EAN128.

® Characters are not printed below the barcode when the width is set to extra extra small.

Example
For barcode type CODE39, with no characters printed below the barcode, a size of large (width) x 480 dots

(height) and a ratio between thick and thin bars of 3:1, the command will be as shown below.

ESC i t0 rO heOh 01h w3 z0 B 123456789 \
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ESCiQ 2D barcode (QR Code)
ASCII: ESC i Qorq Data
Decimal: 27 105 81 or 113 Data
Hexadecimal: 1B 69 51or71 Data
Format: ESC i Qorq [Parameters] [Barcode data] W\
(1) ) 3)
Parameters

(1) [Parameters]

Unlike with 1D barcodes, all parameters must be specified in order, starting from the top.

If a value other than those listed is entered for a parameter, that parameter is specified with its default

value.
1. Cell size Specifies the dot size per cell side.
[1-byte decimal] 3 Prints 3 dots per cell side. (default value)
[1-byte decimal] 4 Prints 4 dots per cell side.
[1-byte decimal] 5 Prints 5 dots per cell side.
[1-byte decimal] 6 Prints 6 dots per cell side.
[1-byte decimal] 8 Prints 8 dots per cell side.
[1-byte decimal] 10 Prints 10 dots per cell side.
2. Symbol [1-byte decimal] 1 Model 1
type [1-byte decimal] 2 Model 2 (default value)
[1-byte decimal] 3 Micro QR
3. Structured | [1-byte decimal] O Not partitioned. (default value)
Append [1-byte decimal] 1 Partitioned (*1)
setting
4. Code [1-byte decimal] 1-16 Indicates the number of the symbol in a partitioned QR
number Code.
5. Number of | [1-byte decimal] 2-16 Indicates the total number of symbols in a partitioned QR
partitions Code.

6. Parity data

[1-byte hexadecimal]

Value (in bytes) of exclusively OR’ing all the print data

00-FF (print data before partition)
7. Error [1-byte decimal] 1 High-density level: L7%
correction [1-byte decimal] 2 Standard level: M 15% (default value)
level [1-byte decimal] 3 High-reliability level: Q 25%
[1-byte decimal] 4 Ultra-high-reliability level: H 30% (*2)
8. Data input | [1-byte decimal] 0 Auto input (default value)
method [1-byte decimal] 1 Manual input

Selects whether numbers, English alphanumeric
characters, Chinese characters or binary characters are
entered.
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(*1) With Micro QR, the Structured Append setting is invalid, and the default setting is used.

(*2) With Micro QR, error correction level 4 is invalid, and the default setting is used.

What is the QR Code Structured Append setting?
QR Codes have Structured Append settings.
A long character string can be partitioned into 2 to 16 partitions and printed.
With ESC/P commands, it is necessary to enter only the number of partitions.
For example, if the print data is partitioned into 3 partitions, the barcode data is as follows:

ESC i Qorq [1stparameter] [1st set of barcode data] W\
ESC i Qorq [2nd parameter] [2nd set of barcode data] \\\
ESC i Qorq [3rd parameter] [3rd set of barcode data] \\

Refer to the following for specifying settings for 3 through 6 in [Parameters].

3. Structured append This determines whether or not the barcode data is partitioned. If the data is
setting: not partitioned, enter 0.
When not partitioning, the values of 4 (code number), 5 (number of
partitions), and 6 (parity data) are ignored; therefore, enter 0 as a dummy
value for these parameters.

4. Code number: This indicates which number the ESC/P command for that QR Code is.
For example, if it is for the second of four partitions, this is 2; for the fourth
this is 4.

5. Number of partitions: This is the number of partitions.

6. Parity data: This is the value (in bytes) of exclusively OR’ing all the print data (print data
before partition). Entering the same value as for the partitioned QR Code
ESC/P command indicates that these codes are linked.

What is exclusive OR’ing in bytes?
The data is exclusively OR’ed (XOR’ed) in bytes and in order.

For example, putting a character string into hexadecimal gives 31h, 32h, 33h, 34h.

Character OR’ed (XOR’ed) in bytes Results
XOR of 31h and 32h 0011 0001 ~= 0011 0010 0000 0011 (03h)
|
I |
XOR of 03h and 33h 0000 0011 ~= 0011 0011 0011 0000 (30h)
Y
0000 0100 (04h)
A=
XOR of 30h and 34h 0011 0000 ~= 0011 0100 Therefore, the parity is 04h.

Note

If this parity value is incorrect, the correct QR Code is not generated.
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Summary
Printing the character string “123456789” with a cell size of 4 dots, Model 2, standard error correction level,

and automatic data input.

Without Structured ESCiQ 04h 02h 00h 00h O00h 00h 02h O00h “123456789” \\\
Append

With Structured ESCiQ 04h 02h 01h 01h 03h 31h 02h 00h “123”\\
Append ESCiQ 04h 02h 01h 02h 03h 31h 02h 00h “456” \\\
[Three partitions] ESCiQ 04h 02h 01h 03h 03h 31h 02h 00h “789”\\
(The parity for the character string “123456789” is 31h.)

(2) [Barcode data]: Barcode data
When manual input is selected in 8 (data input method), the barcode data must be preceded with one of

the following single-byte alphanumeric characters.

Barcode Preceded Example
Type Character P
Number input Norn ESC i Q [other parameters] 01h N123456789 \\\
Alphanumeric Aora ESC i Q [other parameters] 01h A012345678aBcDe \\
character input
Chinese character K or k ESC i Q [other parameters] 01h K Chinese character input
input \

ESC i Q [other parameters] 01h BO005###H \\\

With the “4-digit number”, specify the number of binary
characters to actually be entered. For example, if 12 binary
characters are to be entered, specify:

B 0012 (30h, 30h, 31h, 32h)

Binary character B or b+4-digit
input number

The number of barcode data characters that can be entered depends on the model type and the input

method.

Model 1 707 English alphanumeric characters, 1167 numbers, 486 binary bytes, 299
Chinese characters

Model 2 4296 English alphanumeric characters, 7089 numbers, 2953 binary bytes, 1817
Chinese characters

Micro QR 21 English alphanumeric characters, 35 numbers, 15 binary bytes, 9 Chinese
characters

Note

The numbers listed above are for an error correction level at a high-density level (L 7%).
If the standard level or higher is set, the number of characters that can be entered may decrease. In
addition, even if the characters are entered with the high-density level (L) specified, the number of

characters that can be entered may decrease due to compression.
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(3) \W: End of barcode

There must be three backslashes to end 2D barcode.

Example
Refer to the section “Summary”.

ESCiP Specify QR Code version

ASCI!I: ESC i P n
Decimal: 27 105 80 n
Hexadecimal: 1B 69 50 n

Parameters
0=<n=<40

Description
® The barcode size can be fixed.

® The default value is 0.

® The available versions differ depending on the symbol type used.
If a setting other than those listed is specified, the setting returns to its default.
The following settings are available for each symbol type.
Model1 (0—14), Model2 (0—40), MicroQR (0-4)
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ESCiV 2D barcode (PDF417)
ASCII: ESC i Vorv Data
Decimal: 27 105 86o0r 118 Data
Hexadecimal: 1B 69 56 or 76 Data
Format: ESC i Vorv [Parameters] [Barcode data] W\
(1) (2) (3)
Parameters

(1) [Parameters]

Unlike with 1D barcodes, all parameters must be specified in order, starting from the top.

If a value other than those listed is entered for a parameter, that parameter is specified with its default

value.

1. Cell size

Specifies the dot size per cell side.

[1-byte decimal] 3 Prints 3 dots per cell side. (default value)
[1-byte decimal] 4 Prints 4 dots per cell side.
[1-byte decimal] 5 Prints 5 dots per cell side.
[1-byte decimal] 6 Prints 6 dots per cell side.
[1-byte decimal] 8 Prints 8 dots per cell side.
[1-byte decimal] 10 Prints 10 dots per cell side.
2. Symbol type | [1-byte decimal] 0 Standard (default value)
[1-byte decimal] 1 Truncate
[1-byte decimal] 2 MicroPDF417 standard
[1-byte decimal] 3 MicroPDF417 Code128 emulation
3. Data input [1-byte decimal] O Auto input  (default value)
method [1-byte decimal] 1 Binary input
4. Error [1-byte decimal] 0 Level input setting (default value)
correction [1-byte decimal] 1 Percentage input setting
capacity-type
5. Error correction capacity-value
- Level input [2-byte decimal] 0-8 Specifies the level.
(The default value is 0.)
- Percentage [2-byte decimal] 0-400 Specifies the percentage.
input (The default value is 10.)
6. Symbol size | [1-byte decimal] 0 Auto setting (default value)
(X direction) [1-byte decimal] 1-30 Manual settings
*0 and 1—4 with MicroPDF417
7. Symbol size | [1-byte decimal] 0 Auto setting (default value)
(Y direction) [1-byte decimal] 3-90 Manual settings

*0 and 4-44 with MicroPDF417
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8. Aspect [2-byte decimal] 1-1000 Specifies the aspect value.

value Actually, this is 0.01-10.0, but since the decimal
point cannot be entered, a value multiplied by 100 is
entered.
The default value is 50. (The actual value is 0.5.)

Note

* If a setting for the symbol size (X direction) or symbol size (Y direction) has been specified
manually, the aspect value setting is ignored.

* If a setting for the symbol size (X direction) or the symbol size (Y direction) has been entered
manually, the bar code may not be printed or an unreadable bar code may be printed.

* If both a large cell size and a high level error correction capacity have been specified, printing

may not be possible due to a full print buffer.

[With symbol type MicroPDF417]

* Since the error correction capacity is automatically determined from the symbol size (X direction)
setting, the settings for “error correction capacity and type” and “error correction capacity-value” are
ignored.

* The aspect value setting is ignored.

* The following table shows the values available for the symbol size (Y direction) according to the
symbol size (X direction) setting. If an invalid setting is specified for the symbol size (Y direction), the

default setting is specified.

Symbol Size Symbol Size
(X Direction) (Y Direction)
Auto Auto
1 Auto 11 14 | 17 | 20 | 24 | 28
2 Auto 8 11 14 | 17 | 20 | 23 | 26
3 Auto 6 8 10 | 12 | 15 | 20 | 26 | 32 | 38 | 44
4 Auto 4 6 8 10 | 12 | 15 | 20 | 26 | 32 | 38 | 44

(2) Barcode data
The numbers of barcode data characters that can be entered are as follows.
1850 alphanumeric characters, 2710 numbers, 1108 binary bytes
Chinese characters are babel to be used but handled as binary. 1 Chinese character is handled as 2

Bytes data.

Note

The numbers listed above are for an error correction level at the lowest level. If the standard level
or higher is set, the number of characters that can be entered may decrease. In addition, even if
the characters are entered with the lowest level specified, the number of characters that can be

entered may decrease due to compression.
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Maximum of 250 alphanumeric characters, maximum of 366 numbers, maximum of 150 bytes of binary

data

However, the following table shows the maximum amount of information allowed according to the

settings for symbol size (X direction) and symbol size (Y direction).

Maximum Amount of Information Allowed

X Y Alphanumeric Numbers Binary
Characters

1 11 6 8 3
1 14 12 17 7
1 17 18 26 10
1 20 22 32 13
1 24 30 44 18
1 28 38 55 22
2 8 14 20 8
2 11 24 35 14
2 14 36 52 21
2 17 46 67 27
2 20 56 82 33
2 23 64 93 38
2 26 72 105 43
3 6 10 14 6
3 8 18 26 10
3 10 26 38 15
3 12 34 49 20
3 15 46 67 27
3 20 66 96 39
3 26 90 132 54
3 32 114 167 68
3 38 138 202 82
3 44 162 237 97
4 4 14 20 8
4 6 22 32 13
4 8 34 49 20
4 10 46 67 27
4 12 58 85 34
4 15 76 111 45
4 20 106 155 63
4 26 142 208 85
4 32 178 261 106
4 38 214 313 128
4 44 250 366 150

(3) \W: End of barcode

There must be three backslashes to end 2D barcodes.
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ESCiD 2D barcode (DataMatrix)
ASCI!I: ESC i Dord data
Decimal: 27 105 68 o0r 100 data
Hexadecimal: 1B 69 44 or 64 data
Format: ESC i Dord [Parameters] [Barcode data] W\
(1) (2) (3)
Parameters

(1) [Parameters]

Unlike with 1D barcodes, all parameters must be specified in order, starting from the top.

If a value other than those listed is entered for

a parameter, that parameter is specified with its default

value.

1. Cell size Specifies the dot size per cell side.
[1-byte decimal] 3 Prints 3 dots per cell side. (default value)
[1-byte decimal] 4 Prints 4 dots per cell side.
[1-byte decimal] 5 Prints 5 dots per cell side.
[1-byte decimal] 6 Prints 6 dots per cell side.
[1-byte decimal] 8 Prints 8 dots per cell side.
[1-byte decimal] 10 Prints 10 dots per cell side.

2. Symbol [1-byte decimal] 0 ECC200 square (default value)

type [1-byte decimal] 1 ECC200 rectangular

3. Vertical [ECC200 square]

size [1-byte decimal] O Vertical no. of cells: AUTO (default value)
[1-byte decimal] 10 Vertical no. of cells: 10 cells
[1-byte decimal] 12 Vertical no. of cells: 12 cells
[1-byte decimal] 14 Vertical no. of cells: 14 cells
[1-byte decimal] 16 Vertical no. of cells: 16 cells
[1-byte decimal] 18 Vertical no. of cells: 18 cells
[1-byte decimal] 20 Vertical no. of cells: 20 cells
[1-byte decimal] 22 Vertical no. of cells: 22 cells
[1-byte decimal] 24 Vertical no. of cells: 24 cells
[1-byte decimal] 26 Vertical no. of cells: 26 cells
[1-byte decimal] 32 Vertical no. of cells: 32 cells
[1-byte decimal] 36 Vertical no. of cells: 36 cells
[1-byte decimal] 40 Vertical no. of cells: 40 cells
[1-byte decimal] 44 Vertical no. of cells: 44 cells
[1-byte decimal] 48 Vertical no. of cells: 48 cells
[1-byte decimal] 52 Vertical no. of cells: 52 cells
[1-byte decimal] 64 Vertical no. of cells: 64 cells
[1-byte decimal] 72 Vertical no. of cells: 72 cells
[1-byte decimal] 80 Vertical no. of cells: 80 cells
[1-byte decimal] 88 Vertical no. of cells: 88 cells
[1-byte decimal] 96 Vertical no. of cells: 96 cells
(continued to the next page)
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3. Vertical (continued from the previous page)
size
(continued) | [1-byte decimal] 104 Vertical no. of cells: 104 cells
[1-byte decimal] 120 Vertical no. of cells: 120 cells
[1-byte decimal] 132 Vertical no. of cells: 132 cells
[1-byte decimal] 144 Vertical no. of cells: 144 cells
[ECC200 rectangular]
[1-byte decimal] O Vertical no. of cells: AUTO (default value)
[1-byte decimal] 8 Vertical no. of cells: 8 cells
[1-byte decimal] 12 Vertical no. of cells: 12 cells
[1-byte decimal] 16 Vertical no. of cells: 16 cells
4. Horizontal [ECC200 square]
size [1-byte decimal] x Horizontal no. of cells: Same value as vertical size (x)

[ECC200 rectangular]
(1) When the vertical size is AUTO
[1-byte decimal] O Horizontal no. of cells: AUTO (default value)

(2) When the vertical size is 8 cells
[1-byte decimal] 18 Horizontal no. of cells: 18 cells
[1-byte decimal] 32 Horizontal no. of cells: 32 cells

(3) When the vertical size is 12 cells
[1-byte decimal] 26 Horizontal no. of cells: 26 cells
[1-byte decimal] 36 Horizontal no. of cells: 36 cells

(4) When the vertical size is 16 cells

[1-byte decimal] 36 Horizontal no. of cells: 36 cells
[1-byte decimal] 48 Horizontal no. of cells: 48 cells
5. Reserved | [1-byte decimal]x5 0 5 bytes of dummy data (0) is sent.

Note

* If the vertical size is specified as a value other than those listed for ECC200 square, the AUTO
setting is selected. If the horizontal size is specified as a value different from the vertical size, the
setting is changed to the same value as the horizontal size.

* If the vertical or horizontal size for ECC200 rectangular is specified as a value other than those
listed, the AUTO setting is selected.

(2) [Barcode data]: Barcode data
The maximum number of barcode data characters that can be entered is listed below.
2335 alphanumeric characters, 3116 numbers, 1556 bytes of binary data
Note
The numbers of characters that can be entered (as listed above) are for the maximum vertical x
horizontal cell settings (144 cells x 144 cells). The number of characters that can be entered may

decrease, depending on the specified settings.
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(3) \W: End of barcode

There must be three backslashes to end 2D barcodes.

Example
For data “12345” with symbol type ECC square at 40 x 40 with a 3-dot cell size, the command will be as

shown below.

ESC i D 03h 00h 28h(40d) 28h 00h 00h 00h 00h 00h “12345” \\
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ESCiM 2D barcode (MaxiCode)

ASCI!I: ESC i Morm data
Decimal: 27 105 77 or 109 data
Hexadecimal: 1B 69 4D or6D data

Format: ESC i Morm [Parameters] \ Barcode data] \\
(1) (2) 3) (4)

Parameters
(1) [Parameters]

If a value other than those listed is entered for a parameter, that parameter is specified with its default

value.
1. Symbol
type [1-byte decimal] O Standard (default value)
[1-byte decimal] 1 Full EEC
[1-byte decimal] 2 Structured carrier message
2. Structured | [1-byte decimal] 0 With Structured Append (default value)
Append [1-byte decimal] 1 Without Structured Append
setting
(2) \ (backslash)

Separator between parameters and barcode data

(3) [Barcode data]: Barcode data

The number of barcode data characters that can be entered is listed below.

Maximum Amount of Information Allowed
Symbol Type
Alphanumeric Characters Numbers
Standard 93 138
Full EEC 77 113
Structured carrier message 84 126

Note
The numbers of characters that can be entered (as listed above) are for when using only the
common character set (code set A in the MaxiCode specifications). The number of characters that

can be entered may decrease, depending on the characters that are used.
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When the symbol type is the structured carrier message, the service class, country code and postal
code can be specified separately from the normal data. Specify each value, separated by a backslash

and comma (\,), immediately before the normal data.

<postal_code>\,<country_code>\<service_class>\,<normal_barcode_data>

When “\,” is not used three times, the data is written as shown in the following example.

<data1>\,<data2>\,<normal_barcode_ data>

y

» Service class=default value
Country code
Postal code

vy

If a value other than those listed is entered for a parameter, that parameter is specified with its default

value.
Postal code 9 or less numbers, or Ignored when not structured carrier message.
6 or less alphanumeric characters | Default value: 000000000

Country code | 3 or less numbers Ignored when not structured carrier message.
Default value: 000

Service class 3 or less numbers Ignored when not structured carrier message.
Default value: 000

Note

If the postal code is specified as alphanumeric characters, characters other than those listed

below are invalid.
AtoZ “ # $ % & < () * + , - . ] 0to9
However, lowercase letters (a to z) are converted to the valid uppercase letters (A to Z).

(4) \W: End of barcode
There must be three backslashes to end 2D barcodes.
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ESCiF Print downloaded data
ASCII: ESC i F P n
Decimal: 27 105 70 80 n

Hexadecimal: 1B

69 46 50 n

Parameters
n: file header index
0=n<98

Description

® Expands downloaded data in the print buffer as image data.

® Expands downloaded image data from the print position.

® |If there is no image data,

This printer

this command is ignored.

Must be
downloaded
beforehand

PC

Abcdefg

ABCDEFG
HIJK

Image file

(-bmp)

Example: Combination of text and downloaded image
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® As with text, if the image data does not all fit on the current line, an automatic line feed is performed, and

the data is placed at the beginning of the next line. At that time, the any data that does not fit in the print

area is deleted.

Abcdefg

1. The text is entered.

Abc

1. The text is entered.

—

Abcdefg

2. The downloaded image

is entered.

Example:

Normal size

Abcdefg

3. Since the image does

Abc

2. The downloaded image

is entered.

—

3.

not fit, it is pasted in
after an automatic line
feed.

Abc

[T

Since the image does not fit,
it is pasted in after an
automatic line feed and
trimmed to fit between the
left and right margins.

Example:

Image larger than the distance between left and right margins
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® |[f the result of pasting in the downloaded image extends beyond the bottom margin position, the image is

pasted in after a page feed. However, if the downloaded image is larger than the entire area between the
top and bottom margins, the entire image is ignored.

T[T Abedefg T T T TTT [~ . - [~ Abcdefg
WLMBGOr WLMBGOr e T
Dabfdifpdzra Dabfdifpdzra
BGHJgmfg |::> BGHJgmfg |::>
gfdslrt gfdslrt
1. The text is entered. 2. The downloaded image 3. Since the image does not
is entered. fit, it is pasted in after an

automatic page feed.

Example: Image smaller than the distance between the top and bottom margins

Abcdefg ’ " Abcdefg T T T T - T T Abedefg T T T T T I
WLMBGOr WLMBGOr WLMBGOr
Dabfdifpdzra Dabfdifpdzra Dabfdifpdzra

1. The text is entered. 2. The downloaded image 3. The entire image is
is entered. ignored.

Example: Image larger than the distance between top and bottom margins
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® There are limits on the amount of image data that can be stored in the printer. The size of the storage area

is 6,144 KB. However, bitmap data is not stored as is, but is converted into the printer storage format by

Transfer Manager.

® Image data larger than the media size is handled by deleting the portion of the image that does not fit

within the size of the media.

The portion of image data deleted depends on the media orientation.

Examples
® Portrait (Media: Die-cut shipping label)

Size of Downloaded Image

Print Size

1109 (height)x696 (width)

1109 (height)x696 (width) (Not deleted)

696 (height)x1109 (width)

696 (height)x696 (width) (Part deleted)

With a downloaded image saved at
696 (height) by 1109 (width)

Portion used

® Landscape (Media: Die-cut shipping label)

LT

Portion not used

Size of Downloaded Image

Print Size

696 (height)x1109 (width)

1109 (height)*x696 (width) (Not deleted)

1109 (height)x696 (width)

696 (height)x696 (width) (Part deleted)

With a downloaded image saved at
1109 (height) by 696 (width)

_
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ESCia Switch command mode

ASCI!I: ESC i a n
Decimal: 27 105 97 n
Hexadecimal: 1B 69 61 n

Parameters
n: Command mode
0 or 48: ESC/P standard mode
1 or 49: Raster graphics mode

3 or 51: P-touch Template mode

Description
® Switches the command mode to ESC/P, P-touch Template or PTCBP (raster graphics) mode.

® Dynamically switches between the three modes.
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ESCi$S Status information request
ASCII: ESC S
Decimal: 27 105 83
Hexadecimal: 1B 53

Parameters
None

Description

® Sends a requests for the printer status.

The printer status consists of 32 bytes.

Order | Offset | Size Name Value/Standard
1 0 1 Print head mark Fixed at 80h
2 1 1 Size Fixed at 20h
3 2 1 Brother code Fixed at “B” (42h)
4 3 1 Series code Fixed at “4” (34h)
5 4 1 Model code Fixed at “7” (37h)
6 5 1 Country code Fixed at “0” (30h)
7 6 1 Printer information Fixed at O0Oh
8 7 1 Reserved Fixed at O0Oh
9 8 1 Error information 1 Refer to table (1) below.
10 9 1 Error information 2 Refer to table (2) below.
11 10 1 Media width Refer to “3.1 Print area” on page 10.
12 1" 1 Media type Refer to table (3) below.
13 12 1 Number of colors Fixed at 00h
14 13 1 Media length (higher order bytes) Refer to “3.1 Print area” on page 10.
15 14 1 Media sensor value Refer to “3.1 Print area” on page 10.
16 15 1 Mode Fixed at O0Oh
17 16 1 Density Fixed at O0Oh
18 17 1 Media length (lower order bytes) Refer to “3.1 Print area” on page 10.
19 18 1 Status type Refer to table (4) below.
20 19 1 Phase type Fixed at O0Oh
21 20 1 Phase number (higher order bytes) Fixed at 00h
22 21 1 Phase number (lower order bytes) Fixed at O0h
23 22 1 Notification number Not used
24 23 1 Expansion area (number of bytes) Fixed at 00h
25 24 8 Reserved Fixed at O0Oh
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Flag Mask Meaning
Bit0 01h “No media” error
Bit 1 02h “End of media” error
Bit 2 04h “Cutter jam” error
Bit 3 08h Not used
Bit 4 10h Printer in use
Bit 5 20h Printer turned off
Bit 6 40h Not used
Bit 7 80h Fan motor error
(2) Error information 2
Flag Mask Meaning
Bit 0 01h “Replace media” error
Bit 1 02h “Expansion buffer full” error
Bit 2 04h Communication error
Bit 3 08h Image error occurred
Bit 4 10h “Cover open” error
Bit 5 20h Not used
Bit 6 40h Leading edge detection error
Bit 7 80h System error
(3) Media type
Media Type Value Remarks
None 00h No media
Continuous length tape 0Ah
Die-cut label 0Bh
(4) Status type
Status Type Value Remarks
Reply to status request 00h
(Not used) 01h
Error occurred 02h
(Not used) 03h - FFh
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Decimal: 27

Hexadecimal: 1B

ASCII: ESC

n

Parameters
n=0, 1 or 48, 49

Description

® Applies or cancels the landscape orientation

n=1 or 49 (“1”): Applies the landscape orientation.

n=0 or 48 (“0”): Cancels the landscape orientation.

® Using this command clears all text.

® Before entering text, specify the paper orientation with this command.

® When the printer is turned on, the landscape orientation is canceled.

ABC

N

ABC
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ESCiC Specify cutting

ASCII: ESC i C n
Decimal: 27 105 67 n
Hexadecimal: 1B 69 43 n

Parameters
n=0, 1 or 48, 49

Description
® Specifies cutting after printing.
n=1 or 49 (“1”): Specifies cutting.
n=0 or 48 (“0”): Cancels cutting.
@ The default auto cut setting can be changed with the P-touch Template Settings Tool
(P-touch Template Settings.exe).
® The number of auto cut copies can be specified with the P-touch Template Settings Tool
(P-touch Template Settings.exe).
® Manufacturer’s default auto cut setting: ON (auto cut)

Manufacturer’s default auto cut copies: 1
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5.11 Advanced static commands

ESC iXQ2 Select default character style

ASCI!I: ESC i X Q 2
Decimal: 27 105 88 81 50
Hexadecimal: 1B 69 58 51 32

n1
n1

n1

n2
n2
n2

n3
n3
n3

Parameters
n1: 01h (Fixed)
n2: 00h (Fixed)
00h=n3<04h

Description
® Selects the default character style.
n3=00h:
n3=01h: Bold
n3=02h:
n3=03h:
n3=04h:

Outline
Shadow
Shadow and outline

® This command is a static command.

Remarks

® Invalid if n3 is a value other than 00h through 04h
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ESC iXQ1 Retrieve default character style

ESC/P Command Reference

ASCI!I: ESC i X Q 1 nt n2
Decimal: 27 105 88 81 49 n1 n2
Hexadecimal: 1B 69 58 51 31 n1 n2

Parameters
n1: 00h (Fixed)
n2: 00h (Fixed)

Description

® The default character style setting is returned as 3-byte data.

(1]

01h (Fixed)

(2]

00h (Fixed)

(3]

Setting

00h: None (normal characters)
01h: Bold

02h: Outline

03h: Shadow

04h: Shadow and outline

® The retrieved value is a value specified by a static command.
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ESC iXX2 Specify default ANK character size

ASCI!I: ESC i X X 2 nt n2 n3 n4
Decimal: 27 105 88 88 50 nt n2 n3 n4
Hexadecimal: 1B 69 58 58 32 nt n2 n3 n4

Parameters
n1: 02h (Fixed)
n2: 00h (Fixed)
00h=n3<FFh, 00h=n4<01h

Description
® Specifies the default character size.

n3+(n4*256): Default character size (dots)

® The following settings (dots) are valid.
16, 24, 32, 48, 64, 96, 128, 144, 192, 240, 256, 288, 320, 336, 384
The manufacturer’s default is 32.

® This command is a static command.

Remarks

® |[nvalid if the setting is a value outside of the allowable range
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ASCI!I: ESC i X X 1 nl n2
Decimal: 27 105 88 88 49 nlt n2
Hexadecimal: 1B 69 58 58 31 nlt n2

Parameters
n1: 00h (Fixed)
n2: 00h (Fixed)

Description
® The default character size setting is returned as 4-byte data.

[1] |02h (Fixed)

[2] |0Oh (Fixed)

[3, 4] | n3 n4 settings
n3+(n4*256): Default ANK character size (dots)

® The retrieved value is a value specified by a static command.

ESC iX32 Specify default line feed

ASCI!I: ESC i X 3 2 nt n2 n3
Decimal: 27 105 88 51 50 nt n2 n3
Hexadecimal: 1B 69 58 33 32 nt n2 n3

n4
n4
n4

Parameters
n1: 02h (Fixed)
n2: 00h (Fixed)
00h=n3<FFh, 00h<n4<04h

Description
® Specifies the default line feed.

n3+(n4*256): Default line feed (dots) (0 through 1275)
*The manufacturer’s default is 48.

® This command is a static command.

Remarks

® |[nvalid if the setting is a value outside of the allowable range
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ESC iX31 Retrieve default line feed
ASCI!I: ESC i X 3 1 nl n2
Decimal: 27 105 88 51 49 nlt n2
Hexadecimal: 1B 69 58 33 31 nlt n2

Parameters
n1: 00h (Fixed)
n2: 00h (Fixed)

Description

® The default line feed setting is returned as 4-byte data.

[1] |02h (Fixed)

[2] |0Oh (Fixed)

[3, 4] | n3 n4 settings
n3+(n4*256): Default line feed (dots)

® The retrieved value is a value specified by a static command.

ESC iXA2 Select default alignment

ASCII: ESC i X A 2
Decimal: 27 105 88 65 50
Hexadecimal: 1B 69 58 41 32

n1
n1

n1

n2
n2
n2

n3
n3
n3

Parameters
n1: 01h (Fixed)
n2: 00h (Fixed)
00h=n3<02h

Description
® Selects the default alignment.

n3=00h: Left alignment (Manufacturer’s default)

n3=01h: Center alignment
n3=02h: Right alignment

® This command is a static command.

Remarks

® |Invalid if n3 is a value outside of the allowable range

® [f the print media is continuous length tape, the printing orientation is landscape and the page length is not

specified, commands specifying the alignment are ignored.
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Decimal: 27
Hexadecimal: 1B 69 58 41 31 n1

ASCII: ESC i X A 1 n1

105 88 65 49 n1

n2
n2
n2

Parameters
n1: 00h (Fixed)
n2: 00h (Fixed)

Description

® The default alignment setting is returned as 3-byte data.

(1]

01h (Fixed)

(2]

00h (Fixed)

(3]

Setting

00h: Left alignment
01h: Center alignment
02h: Right alignment

® The retrieved value is a value specified by a static command.
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ESC/P Command Reference

ASCII: ESC i X ( 2 nt n2 n3
Decimal: 27 105 88 40 50 nt n2 n3
Hexadecimal: 1B 69 58 28 32 nt n2 n3

n4
n4
n4

Parameters
n1: 02h (Fixed)
n2: 00h (Fixed)
00h=n3<FFh, 00h<n4<2Eh

Description
® Specifies the default page length.

n3+(n4*256): Default page length (dots) (0, 229 through 11999)
*A default page length of 0 indicates the Auto setting.
*The manufacturer’s default is 0.

® This command is a static command.

Remarks

® |[nvalid if the setting is a value outside of the allowable range

ESC iX(1___Retrieve default page length
ASCII: ESC i X ( 1 n1 n2
Decimal: 27 105 88 40 49 n1 n2

Hexadecimal: 1B 69 58 28 31 nl n2

Parameters
n1: 00h (Fixed)
n2: 00h (Fixed)

Description
® The default page length setting is returned as 4-byte data.

[1] |02h (Fixed)

[2] |00h (Fixed)

[3, 4] | n3 n4 settings
n3+(n4*256): Default page length (dots)
*A default page length of 0 indicates the Auto setting.

® The retrieved value is a value specified by a static command.
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ESC/P Command Reference

ASCI!I: ESC i X L 2 nt n2 n3
Decimal: 27 105 88 76 50 nt n2 n3
Hexadecimal: 1B 69 58 4C 32 nt n2 n3

Parameters
n1: 01h (Fixed)
n2: 00h (Fixed)
00h=n3<01h

Description
® Selects the default landscape orientation setting.

n3=00h: Cancel landscape orientation (*Manufacturer’s default)
n3=01h: Apply landscape orientation

® This command is a static command.

Remarks

® Invalid if n3 is a value outside of the allowable range

ESC iXL1 Retrieve default landscape orientation

ASCI!I: ESC i X L 1 nl n2
Decimal: 27 105 88 76 49 nlt n2
Hexadecimal: 1B 69 58 4C 3 nl n2

Parameters
n1: 00h (Fixed)
n2: 00h (Fixed)

Description
® The default landscape orientation setting is returned as 3-byte data.

[1] | 01h (Fixed)

[2] | 00h (Fixed)

[3] | Setting
00h: Cancel landscape orientation
01h: Apply landscape orientation

® The retrieved value is a value specified by a static command.
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ESC iXj2 Select default international character set

ASCI!I: ESC i X j 2 nt n2 n3
Decimal: 27 105 88 106 50 n1 n2 n3
Hexadecimal: 1B 69 58 6A 32 n1 n2 n3

Parameters
n1: 01h (Fixed)
n2: 00h (Fixed)
00h=n3<0Dh, 40h

Description
® Selects the default international character set.

n3=00h: U.S.A. (*Manufacturer’s default)
n3=01h: France
n3=02h: Germany
n3=03h: U.K.

n3=04h: Denmark |
n3=05h: Sweden
n3=06h: ltaly

n3=07h: Spain |
n3=08h: Japan
n3=09h: Norway
n3=0Ah: Denmark |
n3=0Bh: Spain Il
n3=0Ch: Latin America
n3=0Dh: South Korea
n3=40h: Legal

® This command is a static command.

Remarks

® |Invalid if n3 is a value outside of the allowable range
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ESC iXj1 Retrieve default international character set

ASCI!I: ESC i X j 1 nt n2
Decimal: 27 105 88 106 49 n1 n2
Hexadecimal: 1B 69 58 6A 31 n1 n2

Parameters
n1: 00h (Fixed)
n2: 00h (Fixed)

Description

® The default international character set setting is returned as 3-byte data.
[1] |01h (Fixed)

[2] | 00h (Fixed)

[3] | Setting

00h: U.S.A.

01h: France

02h: Germany
03h: U.K.

04h: Denmark |
05h: Sweden
06h: ltaly

07h: Spain |

08h: Japan

09h: Norway
OAh: Denmark Il
0Bh: Spain Il
0Ch: Latin America
0Dh: South Korea
40h: Legal

® The retrieved value is a value specified by a static command.
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ESC iXU2 Specify default minimum margin

ESC/P Command Reference

ASCI!I: ESC i X U 2 nt n2 n3

Decimal: 27 105 88 85 5 n1 n2 n3

Hexadecimal: 1B 69 58 55 32 n1 n2 n3
Parameters

n1: 01h (Fixed)
n2: 00h (Fixed)
02h=n3<03h

Description
® Selects the default minimum margin amount.

nh3=02h: Specifies a minimum margin of 2 mm.
nh3=03h: Specifies a minimum margin of 3 mm. (Manufacturer’s default)

® This command is a static command.

Remarks

® Invalid if n3 is a value outside of the allowable range

ESC iXU1 Retrieve default minimum margin

ASCII:

Decimal:

ESC i
27 105 88
1B 69 58

X U 1
85 49
55 31

n2
n2
n2

n1
n1

Hexadecimal: n1

Parameters
n1: 00h (Fixed)
n2: 00h (Fixed)

Description
® The default minimum margin setting is returned as 3-byte data.

[1] | 01h (Fixed)

[2] | 00h (Fixed)

[3] | Setting value
02h: 2mm

03h: 3mm

® The retrieved value is a value specified by a static command.
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Appendix A: Specifications

ESC/P Command Reference

BROTHER QL-720NW P-touch Template specifications

Raster printing (PTCBP mode)
Printing method ESC/P printing
P-touch Template printing
Maximum print length 1m
Resolution (dpi) 300 dpi x 300 dpi
Font Bitmap fonts: Helsinki, Simhei
Bitmap fonts: 16 x 16, 24 x 24, 32 x 32,48 x 48, 64 x 64,
Size (dots) 96 x 96,128 x 128, 144 x 144, 192 x 192,240 x 240,
256 x 256, 288 x 288, 320% 320, 336 x 336,
384 x 384 dots
2 Toxt Character style None, Bold, Italics, Outline, Shadow, Shadow + Outline
:-E ex
a Underline Off, On
Character width Half width, Normal, Double width
nglzontal Left, Center, Right
alignment
Rotate Portrait, landscape
CODE39, ITF (I-2/5), EAN-13, EAN-8, UPC-A, UPC-E,
UPC/EAN EXTENSION, CODE93, POSTNET , CODABAR,
Bar- | Protocols CODE128, GS1-128 (UCC/EAN-128), QR Code, PDF417, Data
code Matrix, MaxiCode, RSS-14(Standard, Truncated, Stacked, Stacked
Omni), RSS-Limited, RSS Expanded(Standard, Stacked)
Width Large, Medium, Small, Extra Small, Extra Extra Small
Baud rate (bps) 115.2k, 57.6k, 9600
IS Busy DTR, Xon/Xoff
()]
2
= RS | Bit length 8,7
C
= Parity NONE, ODD, EVEN
Stop bit 1 bit

Settings that appear in bold and underlined are the default settings.
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ESC/P Command Reference

Appendix B: Character Code Tables

Character code tables

o(1(2|3|4|5|6|7|8|9|A|B|C|D|E]|F
0 SPIlO|@| P p
1 P11 1A|Qfalq
2 12| B|R|b|Tr
3 # | 3| C|S|c|s
4 $ |1 4| D|T|d|t
5 % | 5| E|U|e|u
6 &&| 6| F |V ]|f ]|V
7 7T G|I{W|g|w
8 (| 8| H|X]|h]|Xx
9 ) L9 | | Y| i]|y
A * J|Z |||z
B L I I O I O I
C <L PN
D - =|M|[] |m]|}
E > N[A|n |~
F /| ? 0O _ | o |DEL

Note

" indicates that the character will switch when the international character set is changed.
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ESC/P Command Reference

International character set table

Corresponding characters that switch in each language when the international character set is changed

n 23124 140|5B|5C|5D|5E|60]|7B|7C|7D|7E
0 |UnitedStates USA) [ # [ s @] [ [V ][~ HEEE

1 France #|S|a|°|c| 8§~ élul|é

2 Germany # | $|S|A|O|U| A aloelul|R

3 Britain (U.K.) elsleli|Vv][1]~ HEEE

4 Denmark | #|S|@|lE|D|A]| A ®|leo|lal|”

5 Sweden # | |E|JA|O|A|U|eé|la]|lo|alu

6 Italy #sla@l-[\]el~ alolel

7 Spain | Pt|$S|@| i [N]¢ ] A “lAalyl -

8 Japan #lS|@] [ |¥]1]" {11y

9 Norway # |2 |E|E|DG|A|U]|eé|ae|lo|a]|i

10 Denmark Il # | S|E|E|G|A|U|é]|e]|a|a]d

11 Spain I #1$|ali|N|[¢s]é i|Aaflo]ua

12 Latin America #1$lali|N]Jsg|lelOu|li]lAa]lod]u

13 South Korea #lS @l [ W1~ {1} L~

64 Legal #1S1S8]1°|"|T ©|®| t |T™
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Chinese character catalog (based on GB18030)

0 1 2 3 4 5 6 7 8 a b c d e f
8140 =] L T 7" B A if) % At (0] Ik b4 Y H EZ yp!
8150 Hh ES v “~ \ X A B8 - K Jii I L ~ L
8160 4., = Z | Z |4 | || = g | g | Z Z | B | & W | = w
8170 | 5| 2B | B | % | & | B | % ALo| AL | &L ] 7o F

8180 5 = ) . ifi 22 [Hi} JT & =] i 18 Ea H B #
8190 bt A A A N\ R 1A 4> S oy | 1B L tF £ N BN
81A0 | W | & | ¥ A L M | R | | B | | E ] ] Al | | Ml
81B0 7 Bl ) M e T | | R R B s M| A e
81C0 O]z | | A | Mt | | il || fF | & Ho| R a | M | M| K

81D0 | fr | i | K | ¢ | M | it | PR O] A5 | M | My | (5 | M | ] M | &% | &

81E0 CE T S N T N A S O A~ S S I O O - O S S I T
8IFO | 2 | Pk | Aft | f% | A | M | | fE | K| ff | ¥ | M | M | M| A

[iii]
8240 L I I S - I - A - - A - g | | & | 6| | B

8250 L > N O O - O i I G T CR I O 2 O I
8260 i | e | Bk & | | fi S I I SO L O O - O S O - I .

8270 | & | fH | Pk | 0% | MR | M| M | & | B | | M | B | Pk | B |’

8280 18 e | MM | kO] M | O | | Bt omho ) i | fE ) FE | M| | IR

8290 | fi ﬂ%‘ e | fe | R | fF A O T 7 O S O O - I S

82A0 | fi | | O fF | f& | % | fF T I T T = i < A -
82B0 | fm | i | fh | f¥ | % O (ST L I = Z | & | & f

82C0 | ff§ | Ml | fR | f£ | B | 18 B | fm | ] | fR | fE | f% | fE | A | %
8200 | PR | fR | fF | MR | M | f& | M | f% | 45 | @ | 0% Mo | B (| R

82E0 e | | | A | | B | | 125 o] R B | |
82F0 (2N O - < S O O O | k| B | B fE |

8340 | fm | fH | {5 | & | | fi O B ®' O m | | | M
8350 | fi LM | M8 |t | fit | M | f ) B | M| B K| E | e | B | &

8360 | | | M | M| BE | f ) M) | fE | R | BE | e | BF | W |

8370 CE- NN ER g | | % | & | | E & "o &

8380 i oo B B B B EE R | k| 6B 1%
8390 | s | R | M M| e | B | A wo| o "\ W | B 15
83A0 o] oW ' | | R R & | | & | i | & | =& | M 1%
83B0 1 2 14 ¥ " 7 7L iR b U i, ok i) i 5it i
83C0 wo| WE | Mk | dE | WE | MR A N P & T K| & L #
83D0 El i M 1 i A i Al g H i i L i H K
83E0 E! e B B | M & ] i S Vil 7o T b3 R’ | @ =S
83F0 R " W 1 I 1 b 1w 18 )= % 8 e 7 H#

8440 i e it e T b JL JL Ji. AL Jl Ao W | K Jal JA
8450 EN pad 52| 1) p I | 2 7 1 A 7l il mMo| | w
8460 1) ) il 21 Al pill % 5 | M Bl g N 2 H )
8470 S il Ell &l 5] Al 2l il | A o Hl B2 1h) bl H)

8480 S il Sl pel i 5l | 21l il # Ji] il B El F
8490 | Al il £ | 4 2| ¥ il Bl ] 4 1 il il
84A0 il B Bl El il wo| & | E il & | s | T il B R
84B0 &l & oo W B | # R )] %o % | R ol ¥ | %
84C0 g o| B | & | B R )] i) R B0
84D0 ] Bl mho| # 5 %o W VRN EE N I b
84E0 oo ® | % B B | B | B W 8| W # o & | B | #%
84F0 # | 4 5 A Ao 4 17 = %] 47 53] %) 5 %)

8540 %) %) 3 £ b [ i [T bt i EN i [ Bt [E A
8550 73 [, b [ [ [ [& [5 I [ [ [ [& [Z i K
8560 s N 1 i H H h o i 1F L ) M I il
8570 Al £ 1if) Al i El L el # f* J© is F Ji% JE
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0 1 2 3 4 5 6 7 8 9 a b c d e f
8580 3 JiE J& JEE JES JE - Je Ju JiE JE ] R Jik J& JiE
8590 JB J= J&k J&& i Jix JE i JE& o VN LU, 2 7% R 3
85A0 A B 2 £ % i i X ¥ | K 2 = ® R % I
85B0 B[ A # 5 7% N = I I = 1 I I T 5 Ik
85C0 It i &) W R . Wk e g IS e WE & 1] = a
85D0 1)'§ % 5 I} Iz R It i W Wz M) Nz N MR iy
85E0 LS IS mi G g ik H I 1 Hhy Wk g LE] 'R i il
85F0 = W I e /S IS} L] I, Wk Wi I Ui LE] b= g

8640 = g LS Iy IS 5 % Ik 1773 N =) 54 W I L] it
8650 I U} % 5 J=| i3 I We e M U7 123 Iz R il IEE
8660 IR} ng Iz ng U7 3 s I " 153 L8} Ik I 13 I il
8670 g I g Hiff g B ik 2 7 Mg I i Mg % p

8680 Wi 173 g Ly i WE LS U= e i " g Ui} e [ i
8690 [l I R I ne s il I VR % & I Wi o T 5
86A0 Uil L] B ] I i) W i} I L] s s i} L5 g U
86B0 % L7 I g i b s Iy s L5 ng Hif IR Mgt I U
86C0 ) 154 Mgt i i L )3 i, I I e 2 i Iz Hi I
86D0 M| W 0 =1 [ 5 IS b = W g I g M g
86E0 I L] S I Wi Hy g % ey e 74 7% I % I =
86F0 Ui e} e e L s i b= Wi i I i Wil WS Mt

8740 g 2 e WA gt B E I L5 M s g B Mg i I
8750 Wl [ Jing 5§ e a2 7] i 5 A w5 Wi M Mt I g
8760 Mg | W H L M Mk g i g 2 IS I Ly L Wi UE
8770 I s e g L Wi e I llsf Mtk [ Ny JiE I W

8780 L] I % i 54 Mg Mg W Iy M g et Ik I I [}
8790 #h 54 g Mg Vi W I I Wik WK 3] Iy i iy i I
87A0 % 3 g s 53 % Mgk M5 5 e b L & 3 vl }
87B0 3 g I Wit et i wl ) i) i i (i I Ui W B
87C0 Jig g I e I % it W B e Lt M = I [ i
87D0 W W [ I L5 Wik EE W & Mk W Wi I s g ]
87E0 5] ] [HI 4
87F0 [iE] ] & i Jial B ] 2 2]

8840 B Il [l B I + ] Ip
8850 i I\ JEE ¥t F a8 ) pin 7 R ) 2 ) W K 0
8860 B ¥ W ¥l i %] £ SN 7 U 75 pif] ® P et H
8870 i IR Ih 3] e Hh ES I ) I W % by It 3

8880 | i 1 K b % H 7 % o = I B R Bt
8890 i W i % B b b2 i H Bk oS 2 Hi ¥ B W
88A0 il 17 I s Ui 7 ¥ ik = 23 |12} i 3 24 e s
88B0 R 15 = i b5 e B I At b bt % % 5 B | A
88C0 i ¥ b ot B e % H % ¥ palE B il ¥ S} H
88D0 Ve o 7 W 23 ] B Es W] & A | O I N
88E0 B 2% b b I wm | B IR 1 g H b 1 i B W
88F0 ] = % bicd B Ja 5 ¥ i i) 3% B bl #H HE

8940 % W Wt S b3 ol OB | B b} B be0s W 25 by o B
8950 o IE % 2 % e B | 5% B E i) R 15 2 H
8960 [ B H i 15 o W i i 5¢] 5 e | B i 1
8970 i o JEE ) = B 3 ] Ik i b ] Hh 2 3

8980 & % H i I I 15 i ] by Uil BX 5 HE b
8990 B i 1 & 5 % 1 % & iz Jit W i b} I
89A0 24 b3 53 B | i W B 2R 25 B B & iy ) i)
89B0 = | ¥ i 1 5 L 1% B # | m® 15 o it i b
89C0 i i o WO B i W B ® | b 5 Vi L 1% =
89D0 75 jiis = 5t = T i TE B & EE H G pic &
89E0 K * % 5 % 4 2 B ES = 5% [ f A 4L 4
89F0 hk i % 4 B4 2 i X ES Ir 75 z 7N Hk 7
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0 1 2 3 4 5 6 7 8 9 a b c d e f
8A40 = ® |l ® | R | ® | # 15 C I NENERE AN 3k
8A50 i wo| R mo| @ | 2 mo| R " | @ | 88 Ji £ =
8A60 g R R NE R RN N
8AT0 Wl o | W | b Iz 28 2 W | 2o W | W | 4F

8A80 | | U il g 2| @ | ' | %k | @ | % | W | ab 2 8
8A90 W 2 | W | W | F o o Wi @ | o | @ | 4 4 | W o| W
8AAO s 2| Ui Wl W & | A | W s | % o Bk | W 5
8ABO Wo| i Z) | W | W ol owk | B | 4 | B | | Wt B W | W
8ACO oW | | W | Wi | B % | | K wmo o B | & s | B 3
8ADO e | W | W ol o | ® 5 2 o o | | | %
8AEQ Wio| bk | U4E 15 2| W g W | W IR o B W | m | W | W%
8AF0 ool ' | 3 W om | B | % | W B g | | W |

8B40 S o o g | W | B | E i 7 i B s |
8B50 5 o oW B ik i %o W ol B | W G| k| W I
8B60 W | W B | 5 51 2| bl By @ | o W | W | W
8B70 B | W | B | W | b gl 24 2| W Bl oW oW W | | MR

8B80 Z o m| B o | | Bl oW W B LW W | | % | &
8B90 i | B | B % R RN - EE N 55 | | W | i
8BAO i 5% oo ook | e ol om | @ | &t | # | B L |
8BBO WEo| B o odE | W | W | & | mE | W | mh | #R | m | B | B B
8BCO L BB | W | W mE | OO O & B o m o % m | W
8BDO ol oW & | B B | Wk | B ook W O| | B B | & |
8BEO Mo o & W B | B B | W | B e % L | i
8BF0 | B || B | B | W | 5 - EE N R NN

8C40 ool WE | Wk | B | % i | W& | W I3 ff & | 2 # | %
8C50 A @ | B m | & % | B g M o It =l BN
8C60 e F A gl =S F E/ e [ J€ K W & = E3 ¥
8C70 e 5K it % P4 B 5 % i i 5 % i i L

8C80 = b & i A Ol O | i bl | B i H G #
8C90 5 " i & s i o i # i 7 B 3 xpo| B
8CAO Bl | K i a | 8| B 5 A N ZN K [} wo| 'R
8CBO oo | | ow | k| B | | & FEO| OB | O | @ | ik | oW | B | &
8CCO i Jid B Jei Ja J o J& JE e S Jel J& Jii it i
8CDO FE | JE J& B | k| & e | B B Ed i o ] ™
8CE0 bl U] UL 1) WL UF il H Pl U W UK 3] 17} ) U
8CF0 gy Ut I W b B g Ik I fir] ¢ 13 ¥ H IH

8D40 e g WA ] 7 U ] U % iy U I H U i U
8D50 = U % B I g N Ui gz % gty | & b | U
8D60 | e 5 & A j& ) I g Ips s U Ui U %
8D70 R {5 UR U ) 5 g | & g IS g [ U B

8D80 w 53 U il U il i g g U U = R Ui UE f
8D90 i #a A Ui ity 5 gt Ui Ut # U U UAE i Eq I
8DAO U Hij I gy | 0 5 i IE Iy i) UF§ Uz L B Utk A
8DBO 75 s 4 e Uz o % i B Ji, Uiy i 2 # g
8DCO # b #® W & J# g 5 g e Bt gt i g U U
8DDO g% g i Iz gz * i g gt | R o 2 Ui U i 2
8DEO T I ugE | i % L] U i i i U & I Bt i
8DF0 1% % U LA # fE gy R =4 Ut & i I I

8E40 % Uk B 5t U s I g g £ U g i U B Ui
8E50 lig # # o OuE | gt | s % Ui I % | # UE
8E60 % i g g i3 i) gt U bt & g it it U fith 5
8E70 J L il U gk % | { Jit K B3 i g e %

8ES0 Sl e | A | B e = e i M T fiil L3} e B | W
8E90 L7 1 /R R WE | 7 il 1t G A Al L IR fi
8EAO W i Ja | W] MR | Mg | | A % o omE | Mk | mE | W | dE | 1R
8EBO e e | W | M g M s W e e | E Ik H s
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0 1 2 3 4 5 6 7 8 9 a b c d e f
8ECO e b W | i i R 3 B H |
8EDO M| | k| I F¥ Ff %ol % | T N A JZ 5 FE | FE JiE
8EEO i3 S Jii J¥E 3 Ji& JES L3 R JE3 2 | JE 3 Jii Jii
8EF0 e | B | K J& B | O J5i J& Ji Jé Rl i BE B | &

8F40 JE JE Ji JEi s i JE5 & J& )5 J§ Jit i i J&f I
8F50 Bio| B | B M| JiE Ji& J J& i3 Ji Jii i i i i
8F60 JiE i JifE i Jié & i} &l i j ALl Eis # 7 I <X
8E70 EEEN R i 5 il i 73 5 N S

8F80 & i i 5 i i i 2| R | O oo | | | &
8F90 AR NN i N i | | oK i | A
8FAO B e % w | % | 0 » | B | B | | 2 g\ W | || 2| ®
8FBO 7 i | | £ K| B ool | M| A | 22 23 g w | B
8FCO I L mo| B | k| ’o| || W NN
8EDO 7| | = " o M| W ol | B 1 G o oB |
8EE0 1) & | AT e s | 12 | K i W | W | % 1 & W =
8FF0 M| b Eo S I O Ko M L I 1E " b | B

9040 il o R S 14 PO W o] 5} jiEl 1l {13 % 5 | & !
9050 DA o X Al W | M Nk 3 P 73 o k| R H % T
9060 1% 15 | fE % 18 o Bk 1% % Mo | % B %o Mk Hil
9070 L 5 1%) M % Jin 1] fEs o Pf = 5 & it i

9080 15 P m & | | W pcis o PR | W ol 1% &
9090 S 7o R <) & 71 4 B R | B s ) s
90A0 = o oW | W . 1% i B E | B sl 7 %] K
90B0 | hin %] R 2 R | W oo | ® B R X
90C0 1 - AR R R 7 2| 2| B | R
90D0 % | % | M| 1B 18 R x| B & =z % | | 4
90E0 Moo | & | || 1B o wo| 5% P | W Moo | 1B
90F0 i oW | M 7 P B 1B B oW E S

9140 B | & & M| 1= B | | 5| | M| % | B o oW | W %
9150 OO B e | M| B | | M| M Bl R | E | B | M
9160 WO | )i & oo % | & Ik % I - &
9170 jis oo faA i 4 Jis # B B B OB B M B

9180 B K | E = o E | W | W | B | PR | B | B | & | ¥
9190 o WM W M| & i3 | M Rk % | W ||
91A0 Bl | e | IR BolW O | B E | 1FE | E Wl
91B0 B | B | & | W WMo E | B B B BoLOW | B | W )
91C0 OB | | M| B | || M| | TR | B Mo o®o M| B | | W
91D0 WO | B | M| M| | o W | B W M| ¥ po B
91E0 37 ik e ik % R 2 o Ek | k| Bk | W B #| | B
91F0 o] B 8 | B | P i )2 Bl R Bl & Jia |3 | R

9240 e ) £/ W | B H | = | # LS E N
9250 &7)] RS i 2 I O O I 2 ol oW | B | #
9260 # N NN NE N NE RN NN NE: G EL
9270 Hi | bt | B | WO B | O dE | W | B | B | | | | B W

9280 i M % o | FF i I A S | || i ¥
9290 Wo| B W | IR ¥ O] | # L Hi B | & | W &S Bl |
92A0 | # | & ¥ % | | 7| & | ¥ | B B 2B B | B
92B0 A I .S - A A AR A AR RNE
92C0 w | W .- 4 & S N N N
92D0 ] N i | & | & | # | k| B
92E0 W B | W N SR AN AR R A N -NE
92F0 & | M| #H | W &5 | & | B8 | W - N

9340 sl 0| i Z | W | 8| B i i i | | | W 2 |
9350 R NEEE - NN N Mo E | OE | K| FE | M| HE
9360 LI NE R . 7 i | M | | | W | |
9370 N AN N - NN NE. E | WO
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0 1 2 3 4 5 6 7 8 9 a b c d e £
9380 R EE5) # ik | E il # ® | B #o| /| H B i)
9390 = 2 G 5 # i} % # i Hi B i wo oW i
93A0 # b Ji i 15 # b # WM | 7 EE % S
93B0 W W Bi S - e % i i ¥ K . N i &
93C0 o B | & % # 3 % 1 il i b b & £ B
93D0 # EiLy I # B | W % b4 % b o B ® o
93E0 B | i # s # i L B # fih b HE " | B
93F0 i i B % e b Bl W | M| e % 5 # E B

9440 i ik i L b} ¥ ¥ L 2 W | & B it H T
9450 # fi I I T i L # # £
9460 | . Wo| B 78 # L N NE e g A
9470 B B i H # W # i i # o i & B it

9480 # & # i m b # i 5 | ¥ g | H Bt
9490 T W '8 | A Rk o & i B W B 4 &k | sk
94A0 find 5 4 ik i W B Wl OB | B 3 e H # W [33
94B0 Bo| B i 14 Bl O 53 =l | @ O ® | B B M
9400 e ik LR * i % 7L & A bl fid b biA Vs 5
94D0 B o ] #} L Jift i i iy il #r y #r H #r i
94E0 i i i Jil il )iz iR Jie i3 Tt A Ji % BE i Jiti
94F0 i3 Bl R | i i it Ji& % i & BE 273 i 3]

9540 R 0] i ) 177} = = B fil E; HT firf R 4 5t i
9550 i 5 i) iy 5 ¥ I 5 > 15 i} 5 i i3 i i
9560 15 i Ik % i = 3 £ Fil k i IS ik ] 5 i/
9570 {8 Wk iS5 e iE] i i3 HsE =3 i e ik % G i

9580 5 i = 2 i 74 i) 73 e i 13 it firi 123 1 7
9590 i) H = 2 % I H5ii i B fitk e It i it i e
95A0 HE s 5] [ % iFS i ® M [T B [ % B = 1S
95B0 He = I ] IR 2 gt J& 1 I o i i 5% fige I
95C0 i fiEk i3 [d 1= I il I e 723 |3 i = I Ml fiiE
95D0 = & F it 5z iy i = fIgt B¢ b 5 S W 7 L7
95E0 5 175 i i I e iz} Wi i I Hie e i i fike 73
95F0 i 17 I Wik 7] H LY 4 & El it = i i 15

9640 [ o) ) & i} liss Jil Jitk il Jbk JiE} Ji& i [i7] JE H
9650 gt JB B iE | i [ K Il = A 4 ) i) th
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ED40 i | I oW B | W Gl R | | B s
ED50 % % & IR | W b NN BN " s B | ¥
ED60 WO W | B OW | W E: #) [ o #E | OB O] OB | B i ik
ED70 - EE-NE Hi #5 O OO % | % HEO| OB |

ED80 B # | Bk | 3 | % #o| i #h Bl R | OB B B | &
ED90 i & i H TH 22| ME | JEH | JE Téi A M | I | BEH | M | M
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0 1 2 3 4 5 6 7 8 9 a b d e f
EDAO I oS b = 5 & & % % & g E 7 x| & H
EDBO o F | K # | WL A | W = | | Af ol iz | W
EDCO fit: fiX il & iiF e filk il fie il il fit" ik fie g il
EDDO W o Rk ol | HE | fE | BE | B | W | W | W ol oW | B | | R
EDEO 2ol ORE | M| OB | o | | | | = L3 W i} i X fii
EDFO [0 i/ 5 5 fif i itk % i bk i f 7 F Wi

EE40 JiH TH iH | i e | i JhE 4H IH 3 #H H 35 %
EE50 | | W T i [T I ZH BE | OWE | | | R | M | JE | B |
EE60 Mol oW | W wo| M| PE | B fE | S | R | FE | SH | M| M &
EE70 #Ho| #E | @ | 4 i WEO| ORE | B | 3 2HO| OH | W\ | M| E | #

EE80 Yo BH | W O| B BE | WH | P PO WO B | O B 8| M
EE90 Mo W | W i MO oM | | B | B | IO g | B B ®O| 8
EEAO #H fifl ik % 1] 73 i [ I B It A i3 # my vin
EEBO N i) Wz | & i} mo| S i = =R | & P Mo B
EECO i =) o o % A I £f g | 4 2 | Hl Bl %k
EEDO ol gk | #5 | B | B | B | Bt | B | Bk | # | £ | #F Bio| #0 | Ai | 4
EEEO Bo| M OO | M| %k il B g | B | BB | Bk | B | B | B | H
EEFO Ol W | Bk | BE | BB | Y By | M| R8O Bk | B | B | ® | B h

EF40 i e i ol oW | | W Mo W | oo R | R | R |
EF50 BE | ORE | BE | W | BB | R | WA | B | ME | RE | W | W | M | M | B
EF60 L g | OBH | M | W | R E | WO M| M| M| W | M| M| W
EE70 # | M| RG] R | B | | TR | Bk | AR | @ wo| el | T | Bk

EF80 i af | &f | AT ik #o| & | 8| 8| fF | B | fE H | fF | B
EF90 fill o 2| | & | f | ffF | fl i | M| ff i | fh | ®F | ok
EFAO M| B | Bk | B | | B | W | B B {5 B | AL | MR | | B i
EFBO ol B | BT | B oM | B | W | RO WO B | z | B | B | M
EFCO A Mol OE | B | B | OHY | B | W WO B | M| M| B | % | %
EFDO Heo| 8 | B | m | # | 8 | WO | % | | OB | mo| 8B | B | W | Bk
EFEO el W o| O® | WK | B | M| B | W B M| B | OB | HE | W | m | B
EFF0 WO| UL O®E | M | RE | BF O] BK | B | FR | BE | B mo| B R

F040 ® | f O & | fR | % | 8k | B | fR | 8K | 8 | 88 | fU | & | % | 6%
F050 B | M| B | & | &8 | & | 8 | & i | M | Bk | % | Bk | 8% | | 8
F060 | fE | fl] | 88 | f | Bt | 68 i | 6F M | 8 | M | | M
FO70 it | #R | M| 8| A & WOl @ | fE | M8 | AR | fE | fF | %

F080 i | A % &% | 68 oo | B | 8 | 8 | 8% | %O M| M | 6 i
F090 B | B | & | 6% | 8 | M | 8% | 1T | M| WOl oW | W | %o
FOAQ ol oMo B R o f| i fi (i i | & | 3 ] g
FOBO B WMol RN i % | R [
FOCO i) i W | By | &9 | W% | W o % (] e wo | % ol
FODO oM | % | | B | B | ® | S | W | B |y | T | | Y| |
FOEO P Hf Il I ¥E I I A I 0 P | B | JE PR Ik
FOFO ] P HE | UM | 8| | W il 23 I B e I Yk

F140 Vo oW | B | Bk | Fe | Bk | B | R | B | BE | OBR | B | BB | B | AR | M
F150 B & |5 | B OB | B | B Bt | B | B Seo | B | BE | BT | BH
F160 Bl %o B j5i] Bl B OBE | BB B | OBk | OB OB | M| B | EW
F170 B | B WO OB | B | B8O BE B B | B | B | B B | B | B

F180 Bl Bk | B\ Bk | B | B | B B B i Bk | 8§ B | % | B | M
F190 Bl B | B | WO B | %O Bk | WA | B | WM B S| B | B | B | B
F1A0 Bl o | B | | O | K mo B | M B E | A Bl B | W |
F1BO W OB | W | | W uf % = G = % [ E= OB i
F1C0 N B W #E B | Rk 4 AR NE R i
F1D0 M| Kk | M % M W o CHESEAE IR YR AR 2R
F1EO0 ol OB | K 5ol OB | % | B x| #f ¥ s ol OB R i ¥
F1F0 LR R 0| Aol B | BEO| Bk | B | RO MmO | Jm | Wl

F240 BROLOBE | OBR | %8| OB B Bk | OB | B | Bk | B OBE | OB OB | B | OB
F250 Bl MR | BF | OBE | M5 | MU OBy | BE | OBE | B W9 O| BE | B | WS | BR | K
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0 1 2 3 4 5 6 7 8 9 a b c d e f
F260 Wil BRO| B8 | B | B | Ba | BE | OBR | BRO| MR | MR | MR | OBE | M| BE | B
F270 Bo| & | B i ol B | B | BR | BE O BS O] BB | BR | B O| B | BW

F280 Bt Bl OB | BE | OBRO| OB O| B | B | B | B | B | OB B O| B w5
F290 B o| OME | OER | BN | BE | OBE | M | BLO| KB B OB | BE O OB | B | B | W
F2A0 BE | fm | A | @l | | M il WOl OB | M| B W | W | O e R
F2B0 iR L) 7 i 1z et Ik g iy i I Ly LS s} ] H
F2C0 i ik i L il i e I % 0% 1) L ke i 15 i
F2D0 ol BOLOBE | W | k| B | B | B | & WOl oW | M| M | 0F | Bk i
F2E0 it b7 I #* S i ) W WA I i U iy I I U
F2F0 g | WM M | WF | Mk | W | W | B | | O W W

F340 wo OB | OB | B O| B O| B | B O OBE | B | BE | Bt | BR Byo| W it
F350 5% B | I s | U ol %o B | B WO OB WO B | BT | BT
F360 | W | B | Wk | b | Bk | W | W | R | BE | BF | WY | M | BE | M | B
F370 M| OB | BR | B | OB | B OB OB | B B B B Rt W At

F380 i 7 5 [ | % 3 5 S % % ES % i s h=
F390 k= ke # i i 5 £ %2 £ 5 £ % 5 = 5 Jii
F3A0 b I Wi W s WE W B Bk i | g | WR % & g
F3B0 [ o W | s | Wk | g% WEO | us | Wk | ¥ T o)W | & U
F3C0 BB | K| & TR | B FO|OW | R | & % E &) s
F3D0 4 il % i) H It i} 2 o O % i Z % # pis
F3E0 i oM | & & % | % | W | 8 | & | & g | | R
F3F0 FENENE AR AR ol o® | B | %O | & | B

F440 = = E=4 5 £ 5 i b 5t ® i3 = £ w £ 5
F450 5 & i fii B & 5 = f 9 ] fiil B 5l il il
F460 BA Bl il g | & | 8 il B & | & iih5 Y| B | W
F470 iy Y 2 e S i gk 5 i ] i B B £ f

F480 W) | f | Al v | T | AT | 0 | & | 7 | M | M| B | it | W | @ | W
F490 ok | fR| fr | filt # fi | M f | MW f | M | M| B | fE |
F4A0 fiif wWo00% | B | B | BB RO 5 = 5 oo T il | AL
F4B0 fitt i M| M Al AT | Al NE | A | A M| AE | M| | B
F4C0 EIE e %k 2008 | K| B | B | B | FOLOK | KO R | W
F4D0 R EENE2E Bo|OB | M| | M| R | OB | B | M R [
F4E0 B 4 & | # 3 9o Wl il 55 % £ 7% | & % B #k
F4F0 Boo® | oM ) B & | | M | # | Bl 13 1] Bt Pt fir | B

F540 i | M| | & | e | k| W | fF | Wh | M % fik | fil i | i fih
F550 fiz | fh | fif | fik fin | # ) R ) fE | fE | MG | fn | & | RO M fiti | fik
F560 fiE | & | | f& | fE | Mk | &k | M@ # fis | fW | f | fi5 | MF | ffi | f&
F570 fis | fE | | fA | fm | fiE | Mk | % | ME | B0 | fF | B | | £ *

F580 fi% fiz | fx | & | f0| fF | M | MW | B | Bk | MK fili | fe | M| ¥ &
F590 iy | f | fm | Bk | B | B | fE | AW fig | M | MU | #F | B | & | f2 | 1§
F5A0 i e | W M| g | | M| B [ikf 4 B W e | W
F5B0 B M| OB | B fift fifk i3 il | K W A& BO|OE | B | K
F5C0 7 Bo| BF | OBR | B | Bm | MO WM | B | B | Wn | B i £l B | B
F5D0 Beo| B | OB | B | B O| B OB | B RO OBE | By | BE | mE | OB | B
F5E0 i i i Bz B B 5 i 1% ] K B ik i) i i
F5F0 OB | B | B | F A o k| | || M | | M | M ¥

F640 for | W | e | | Mk | M | | | M| k| B | M8 | | e | & | i
F650 # i | fE | M| & | R | BN | k| M | 8 | BF | R | M| MR | % | M
F660 i | il MW | fE | RO M| M| M| M| | & | M | | ik | fE
F670 o | BB | fE | fw | f8 | 5 | f7 | MR | MR | MR | fF | 8 | & | % |

F680 i ME | | B8 | | % | MO A5 | ME | MW BRO) WO M| M| WO &
F690 iy | % | BB | MR B | M | fE | 2 | M) | B B | & | M | | ' |
F6A0 i | ok | fE | fl | & | E i T | B S Zz | F | W T = [
F6BO o) W 74 WO i it | o B | kR ) 7 Ho| e
F6C0 3 % M | AR Vi L | oz | B 2o % | % | & | B | &F | 6
F6D0 i | k| BF | A fifi | Bk | fff # fify it | % | B | i | g | &
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0 1 2 3 4 5 6 7 8 9 b c d e £
F6EO i fiif fiff fife filg firf fifk i % fiog i) fis fis ) fie i
F6F0 i} fiff] fify i il fi, i fii fitk i ] i fif i
F740 8 il fizt fii i il fis fi# fif fiis il i % ik fif
F750 % figk fi& fiE fish figh fiith fii fiit ik fil figk = figk fiii fiih
F760 filp fig fiig 7 iy i il fil ik fisk fili it i fiih i g
F770 fick figh fifl file i fiis fifd fige i fifk ik i fii figk i
F780 i i) fi! firf fi fi] fihy fiff fif] figf ik il fil] fif5 fi: Z
F790 i} fif it fi2 i fict fijt il i iy 1l figs fif fi i i
F7A0 fifk B fig fi i it i) it JisH i S i 5 i fiti fi
F7B0 il b2 Hh i L L] L % i i # e i # Ak i
F7C0 T LS i i 5 1 e it ik 2 54 b V| JiE| e by
F7D0 & %% " %= 5 % £ ki % £ 3 # % b4 % &
F7E0 JE& JE & BE & e 3 it B B¥ ik 1 2 L) o
F7F0 % 0 5 i Lo % b iy il Bl i W% W HF i
F840 i fif = 5L 5 5l s 5] J& 5 N5 3 =N My H J'&
F850 = gy 15 & bic] 5 A% iy 5] ] ] (5] bi] 1] 5 M
F860 Bk % 15 5 WOl R i i) i) 5 5 Wy 5t = = A
F870 W big) 5 ] iy i) Vic) LTl B 5 {5 il It o il
F880 45 iy % B &= it i g 7 M & Al e 5] 5 IS
F890 i fic ity s [ic] i A5 i # s % & i ik 5 36
F8AO {5
F940 i £ (5] {7} i i) 2 i 5 5k i w ik i Ay 5]
F950 e R 25 By ik i i 5 5t ] 5 B B i ] W5
F960 s fifs g G i [l I iy i s 3 Al 15 iy i H
F970 i B i By ik L] B iy i 55 i 5 i i i
F980 55 5l i) fif i ] i & ] Jiks i W5 b b it =
F990 e L ] ik B e 5 i Gl i bl i 5 55 B Ll
F9A0 ]
FA40 iy [ A 2 b 35 B L L] i “ iy s i) = k)
FA50 K 15 G i # ] iz i) ] e L] U] % i iy i
FA60 Vi 7 5 i B B I i 5 55 [ L i i ¥ L
FA70 Jiy % w B 5} % B 0 s 5 i G : fiy i
FAS0 & H iy 9 8 B ] o i 5 5 ] i i B b
FA90 o i i & B i i & i B e & i B & i
FAAO 7
FB40 Bk % # i 5] ] =4 i il 5 iy 5 £ B B B
FB50 il B 85 i |2 W #h % i ] ] & J5 ] 54 ]
FB60 A it e pLc i 7y JE ] i) ] [ i} ) ] i) i)
FB70 & 74 i 7Y ) KA B K 4 W ik Hify i) J&
FBSO & JE i J& i & i Ji2 B J& % & J§& & & B
FB90 I J& e % J& B & J& Ji i Tt ke % ¥ » k
FBAO 4
FC40 4 i il Lis il il il i Bk 4l i i i Al £ J&
FC50 i3 JBE i B # # #li i i3 i1 F i H = 78 o8
FC60 2 £ E0i) B i kS b i H L o o H EoE! i %
FC70 5 i B Ji& H i L] G 7B i i) B e HE B
FC80 g #E B i) B = [ i i ) £ & i ¥ b g
FC90 s b E Ji &k B ik A W B il i3 i) s i3 B
FCAO ]
FD40 W R i R Wi Bl W By N i fi fift ) i B B
FD50 B g 7% b b jisi i il B B Eid i #F il il i
FD60 #E it it #ih R il b s # fit i # HR & #A B
FD70 g il il Gl il i bt B i fii % i 5 i i
FD80 = i) B it i B i T i jid B JiE i Ui fi i
FD90 i [ (i it i Hii b [ ik % it #H RS i F &
FDAO i3
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0 1 2 3 4 5 6 7 8 9 a | b c d e £
FE40 | JU | & | % | % | W | M | # | sl | BB | A | W | B | & | B | 8B | BB
FES0 | ® | w | w | ° | @& | e | =& | & | o= | e |y | |y |y | i | =
FE60 | & | = | w5 | @ | @9 | v | # | & | & | ®& | & | & | v | ot | pg | U
FE70 | & | & | £ | &5 | % | — | & | & | = | & | & | = | ¥ | & |
FEGO | & | ®& | & | s | H | s | v | oy | b | sm | B | g5 | B | = | ff | &@
FE90 = tiot ot gt gt 2t gt gt E gt g gt & g gt gt
FEAO |
8139
30|31 |32(33|34|35(36|37|38]|39
EE it
EF| B | & ||| X| B |&|B|Z2|=
FOlE|®|IZIE|IEIBIE|IE|IZ|E
Fl|E|E|Z| | EIE|E | N|B|E
FRIZEZ|IZL | & Z | E|B|&2|2|X|FF
MBI RE x| & 8|22 |0]|2|1K
FA| L || F | EB|B|R[E|M|R|H
F5 | |fT |F | K| |R || B®|F|R
F6 | R || 5 |1 | 1E | R |46 |19 | 1K | B
FT| & | 1R || 15 | 0|18 |8 ||| K
F8 | #7 | 15 | | 1= | 12|60 | #D | | 18 | 15
FOR|BE|BR | B|K|&|H| B|E|E
FA & | & | W | F| &K K| B|GF|E|E
FB | & | M |12 €| & | B | @ | & |E|®&
FC|Z |18 | | | E ||| ®|8] |G
FD | 1B |18 |1 || 62| B | % | B |2 |®
FE | #8 | 18 |18 | @ | # | & | & |2 |H| &
8230 8231
30|31 |32(33]34]35 37|38 |39 0[31(32|33[34(35|36|37]|38]39
81 | ffE | & |12 | 2@ |f3k |1 | & | B | T || 81 | BR[| M| M| AR | 1B | MY || E| B
| M| E | H| 2|2 B M| E|R|B|82|F |28 | M| 1% || R |5|1B|H| B
B | A | | E| B | B |Wm|B|"|B|T|63 | || M| 18|18 |18 |%|2|%|xX
84|l = |RIF| 8| T| | k|A|F| R84 | |5 | =% || & | |8&|B| B
|| 2| A|Z | B E|=|&x| B M| | B B EIRIBE|IE|B |||
86 |k |2 |VR| B |||yl | 4| # | fFN]|86 ||| B ||| R |FE|H|F|H
87 | &I | &I || K| AI| A S| B A | |87 | R |IN | B | HD|4E || LR | %
88 |/l | BD | & | &0 B | A | & | @G| R |88 | 4| L |k ||| | |||
E R E R A A R A AN A A A R AR A E IR AR AR
A& B R | & |3 | % |8 | R B | B|eA|FI R B\ BB B B|IE|B | B
8B | &I | | Bl | B | B | R ||| R | H|eB | |FE|E || K| F|E|&|E|B
8C | B | & | Th |75 | Zh |29 | #) | Wh |0 | Bh|8C |4 || B |45 1B |5 || & | E | &
8D | = |3y |mh |y |2 | Bh | By | 6B | B | B oD | dk | MR || E | H|B|B|E|HB
SE | |#) | B | B | B | @ | E|E |2 |B|SE|#Z|H | M |®|IE | F|E|E|B|H#
S8F|[E (B | |B |EBL|E |E|BE| W |E|SF |5 | | W | |& |8 |HE|R| K| &
W ||| FT| | G |C|O|E|Z|B|9|4E|# |5 |48 || |#& |8
N FIRIFIBIEIRIB I B|IE| Bl |# @ |8 |k E B | & & &|8B
2| E|IBE B | B|BH|B| B |B|2 2|02 |4 M |8 # | # | B |88
Q|2 R [ 2 | X |3 |2 | = | M| M| &9 |4 |8 | #|8(1B|& | #2|®
U | |&E | A ||| R || W || np|o4|38 |48 |# |8 | |5 |8|&|&|#%
95 YRR M| B | P | BE | DR MK | RT|95 | R |E|B|E | B | B | B|%|B|E
96 |WE | MR | P | M | BR[| 25 | A | e | WL | a0 |96 | BE | FE | B | M| PR | HR | BB
97 | & |ME | NE | MR | UE | WN || M| MW | B |97 ||| BB R BB BB R
98 | mh |05 | ZT | B |SE (3|2 | B M| e8| B || TS| M| E| S| M
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8230 8231
3031|3233 |34|35(36|37|38]|39 30 (313233 |34|35(36|37|38]|39
09 | 1E [ vE | vr | = |1 | W |28 | & | m | |99 | B | 8B | B BB 8| BB &
oA | 7 | MR | % | vk | W | ME | R | WA | Uk | | OA | R | Bk | MR | %% | B | B | B B BB
OB | M | W | v | mE |8 | W5 | | B | % | % | 9B | BR | MR | BR | BN | M| B | | AR BB
oc |8 | |w | ne [oE | o2 [0E | @ | vE | W |oc | ® |8 | BB B8 BB & E
oD | ™ | WA | 55 | W | | w2 |08 | 9B | 0E | wi| 9D | 3 || = | & |t | M| B o | 8B
OF |8 | W | B | 2 | AR | % | % | 0 | M2 | 0B | OF | %% | % | A% | % | & | 9% | & | W | &% | A
OF | & | W% | "= |WB | %E | "B |6 | 5% | "B | B | OF |3 | B | bh | % | % | B6 | 9 | 9B | BE | R
AO | | W | | mE | MR |k |22 | %5 | W | | A0 | R E B R |%| 2| %] E|S
M B (B (g% |2 %A &% | 8| 5| M| K| K| |2
A2 AR | B | We | v [0 | R | K| R | E A2 B S | E|R BB | B
A3 | W | E | | W |k | | W | W | 0B | A3 B | B | | BB | B || B | B
A | g | 0| W |G| | 0E | B AR BB B & W%
A5 || | G |G | B || W || B A5 || BB B 5| B M| m| 6| E
A6 | WE | B || W | B R ||| F A2 || B | M| Y| | 6B B | =
AT P BB 8|2 | 5 || B | 5E | | AT | B | W | R | WA 0| RE || 5 | B | R
A8 | i | #) [ R | 5 |t | 4B | %R | 26 | % | 4 | A | 0B | 0E B8 | 0E 0% | W B R | @B
A9 | ZE | BU|ZE | %E | M |W | % |3 |5 |12 |0 | W |08 | B |5 BB B R | B
A |3 |38 [ 38 | IR | B | 3R | 9B | 95 | W0 | | AA | B | BT | BE | R |85 | AR | B | B% | B | bR
A JE M 37 |5 |8 |18 |16 | B | % | = M8 |8 |18 BB B M| 0| K& 6L
AC |18 |18 | 18 | 12 | 1B | B | 5 | M | B | 48 | AC | & | M | 4R | 3 | 4R | M | A% |26 | 4% | &=
AD |38 | R | BE | 4t | % | B | 46 | B | B9 | BB | AD | Bk | AR | W | AT | 42 | A | B | 48 | 45 | AR
AE | 3% | |38 | 9% | B | |55 | 8 | % | % | AE |5 | | % | 45 | 25 | B | 4R | W | A | B
AF | 3|8 | 3R | 1B | & | OR | HE | B | B | B | AF |00 | 42 | 22 | 4B |19 | | M| AR | b | A
BO | I |t | 1B | 1% | i | %5 | % | & | ® | %= |BO | ML | 5 | B | 4R |12 | 4R | M | 45 | 1 | 4%
BI | = | & |5t | B | %% | 48 | 98 | %8 | 75 | 75 | B1 | Bk | 46 | 10 | 4% | 4 | 4B | 1% | 4R | 4 | &
B2 |25 | 7 |5t | 75 |25 | % | 0 | B | % | % | B2 |13 | 45 | & | 42 | W | bk | % | A | B | A8
B3| % | B |% |& % |5 | = %% | | £ |63 0 |4 | 15|15 | 2| M| 58|18
B4 | % | 4F |41 | I |40 | 49 | % | 4R | 89 | &% | B4 | Z2 | W | B | G | A% | 4 | W | AR | W |
BS | 401 | WL | 4 | O | 45 | 40 | # | 2% | 4B | #h | B5 | % | 4% | B | % | & | 4% | 45 | 4B | 48 | B
B | 47 | 10 | #% | B | M | 3 | % | 4B | 4 | 4% | B6 | 1% | 4B | 4@ | 42 | 18 | 4B | % | 4B | W | 42
BT | B | 32 | 4k | 18 | 0B | B | 0% | 4 | 4% | % | B7 | 06 | B | K | A2 | M| & | B | 4B | | %
BS | 0 | M | 42 | Uk |1 | 2 | fE | b | 1 | 4 | B8 | 1% | b | 4 | W | Ak | B | 1B | 4R | % | AR
BO | # | 1% | 4% | 4% | % | 45 | & | 45 | 45 | 4% | BO | 4% | 4B | %A | 4& | A | B | 22 | BE | R | 48
BA | 0 | 1% | 45 | IR | W | 4E | M | BB | B | 46 | BA | 46 | 5% | MR | 1B | W | Bk | M| £ | B | B
BB | % | 15 | 1 | 45 | 9% | M0 | 4B | 42 | 4R | % | 0B | M | 46 | % | |20 | R | B M| BB
BC | 4 | 4B | bx | B | 45 | 4% | 45 | 4% | 43 | 4% | BC | b | 4% | Bk | ©E | 4% | 2B | 4% | 15 | & | M
BD | 75 | 4% | MO | 48 | 52 | B | A | %% | Bk | 4% | BD | B | 4% | M | 05 | 1 | 1% | HE | 4B | | =
BE | % | 15 | 18 | fs | %% | 9B | 1% |08 |45 | % |BE | B |45 | 4B | | M8 | 0B | da | 1B | G | B
BF | 46 | 45 | 45 | 4% | 48 | #2 | 0% | 4% | 4 | f% | BF | f& | % | | G | B | B | BB | 4B | BE | 4B
CO | 5 | 18 | % | I | 0B | M | 4% | 0% | 4B | 4B |co | Kh | M |k | 1B | ME |12 15 | E | B | B
Cl |13 | 9% | 1% | 1% | % | W | % | B | 0 | OB | o1 | M | M | % | BB | Bk | MR | 2K | AR | K
C2 | | M | f | 0 | 4B | 4 | 4% | B | BE | 4 | o2 | WK | Wk | BK | Kk | Ak | %K | % | 3K | % | &
AEARIERE R R R REIRERE R EREIE
c4lm | m B B 8|~ X |7 & |50 B | F M| B % | B | % B &
HERREEEEREEEREERE R R R IRREREEEAE
6 = | =% | ® |5 | % | = |8 |2 %o B M| 8| B E|5 | 5|5 8|5
C7 |/ |52 | B | W | % | % | = | % | 5| %|C7 | 45| & || % |55 |58 |55 |5 ||
C8 | ¥ | | W | B | %= | W | W |4 | 70| |08 | |5k | | SR 5| | & |5 | | 5k
CO|Z |5 |42 || 0| I || || co| 5% |8 | % |58 | | JE | 98| % | =
CA | | JE | 12 | At | 8 | I8 | JB | I8 | B | J£ | OA | 38 | & | 5 | 0% | 9w | OB | 9B | B | BR | %
BB |R|E |a|B|E|E|R|E|E|cB|®& | & k| %| % & % & = 2
ClE|B| R | FE|E| B k| R | B|B|cc|B | & % | &|®|&|8%| K| B|&
CO|E|B|F | B |2 |5 | X | X W |B|c0| % | 8B % | % | % & 8B & 2 &
CE|IF | % | = |2 | | 45| % | = | W | & | CE | 3% | % | %% | 5% | 2 | 2% | bt | % | 3% | BF
CF | b [ [ UE | % |y | £ |5 | W | % | = |oF |8 |8 |8 | B |55 | % & | % | B &
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3031|3233 |34|35(36|37|38]|39 30 (313233 |34|35(36|37|38]|39
DO | 7 | U | W | % | 7 | WF | U8 | W | W% | W% | DO | 8% | % | &% | Bk | @ | & | & | & |2 |0
D1 | i | ek | Ik | | 0T | | Wy | WR | WE | W& | D1 | B | 4K | X | | R | F |k | K | A |
D2 | W | | B | W5 | & | 61 | % | o4 | WA | WS | D2 | R | R | 5 | % |k |GB | & | | B | &
D3 | 15 | 5 | 5 | W5 |1 | % | WA | % | % | WA |03 | of |8 | AL |Om | WA | R |8 |2 | R | &
D4 |5 |5 | % | B |l | B | W8 | U5 | 5 | U8 | D4 | % | 0B | B | R | | O | o | 3 |8 | R
D5 | ik | & | WE |k [ we [ E | Wi | = | [ wE |05 [oE [ OR OR R A5 BB | & |k
D6 | g | W) | 8 | ¥7 | 2 | | U | G5 | gy |2 | D6 | R | R | E | R | M| A | B | % |3 | A
D7 | Wi | Wh | B | 7 | UB | mt | WE | UE | WE | B | D7 | B | oK | | 0B | OB | B | % | Ok | % | 2
D8 | 5% | % | WE | WE | % | 58 |8 |05 | B | e |08 | & | B |k | B | & | @ | BB |2 | A
DO | 58 | U | B | e | U | U | WE | S | A | B2 | DO | | | R | % | 2 | B | 0F | k| R | &
DA | Iff | i g [ [ e [ [ B [ oA R [E BB A% BR[| W
DB|E|% | % |8 8|5 | B[ 5|07 | 08| B | 8| & | | k| K| 0| E| 8| B
DG | M) | & | WL | W& | Bk | #% | # | % | ®7 | #% | DC | & | 2 | 3 | 8 | B | B | B | % | % | R
DD | %5 | B5 | M | W | % | WR | W | # | W | WAL | DD | W | B | & | B | W | R | ok | ok | 5 | OB
DE | #% | % | 08 | ¥ | 18 | 4= | 05 | W | W | 7 | DE | & |3 | B | | % | B | |8 | A | B
DF | W8 | W8 | 7 | W% | W8 | W% | W | 0 | 0% | W% | OF | ol | 8 | % | B | OB | /B | | R | % | R
EO | v & [ 0% [ @ [ 05 [0 |08 % |vE (0B |0 |8 B | E| B | % | 2| B | K| 8|2
E1 |08 |15 |08 | % | 0B |48 | % B B | |61 |08 |88 | R | W BB | B | & &
B2 |5 | R | % | K | k|| B | & |k |B|e2 &% |8 |8 |5 | %% & B & %
B3| E | | B | |BE|F | & |%| B | B3| 8|83 | 8|26 %858
BB || B |E | |R|B | B |5 | BE|cs| B8 B |8 | & | 5| 8| B | % &
B5 |/ | | /B | /e | | FE | FE | BB | B | 7B |5 | 0B | B | 0B |k | w2 | B | B R | W
E6 | BE | B | B | o | B | Bk | BE | AL | 3W | 5% | E6 | o | B | %8 | R | % | W | A | B | B | &
E7 |8 |95 | | Wt |3t | 5 |57 |39 | 55 |60 | €7 | % |08 |t | w | 08 | | 8 | R | % |8
ES | 5k | 5% | 56 | 3% | 5% | 5% | 52 |5k | B |BA|E8 | R | %X |k (B | K | F | W | & | &
E9 | 56 | 55 | %% | 5% | 5% | 55 | o | 9B | 58 | OB |E9 |3k | K |1 | % |0 |0 | | | E | B
EA |58 |55 |50 | % |58 |98 | 9B | % | # | Z|EA |2 (& (B | % | & |6 | & | & | IR | &
B|Z M| & & 2 % % k| ¥ v|B B %8 R E B % B K B
EC [ 1T [k [k |F |8 |0 | | %8 | M | % | EC | B | 7% | X% | /o | Jm | U8 | % | B | & | 1B
ED | 72 | 75 | 1% | | %5 | 0% | 12 |15 | & || €0 | KB | %% @k | B | B U8 | | B | & | %
EE | o6 | |45 | @ | /8 | /2 |78 |98 | %% | | EE | )k |48 %6 | 5% | | 2 | 0E | %% | & | B
EF | || |78 |2 | 1@ (w0 | S|eF ([ | R|s (% | gz % |8
FOW & | |1 B |5 |2 | & |F0| 8| 8| ®| 5| 2| m| | Je|E| s
FiUIR | |00 |17 | IR 19 | |8 |28 || P [0 | 36 |18 |8 | /e | 1B | 2 | & | % | JB
F2 | /8 | T | PR | K |1 | M| 5 | A5 | B | | P2 | K | A | | %E | R B 5B R B |
F3 | MfE | W% | % |1 | & |20 | W) |16 |7 | |F3 | BB | | B |2 | & & |J& | % | & |2
FA 1% |18 |16 | B | & |72 | B | || E|Fa| B | 5% | M8 | & | Pk | AR | he | Bk | Bk | 1B
F5 | 1 | 46 | 1o | 25 |16 | ML | 25 | W | 1R | Bk | F5 | K% | B | AR | T | OB | 1| 4T |40 | W | 4
F6 | Bk |0 | %0 |10 | 15 | R | | 1B | |15 | F6 | 4B | | B4 | % | %E | B | B | B W
F7 1 [ 18 |19 | |18 | |8 W& | W|F 2 % |5 2 % | % % R % B
Fe 1 | %0 | M | @ | B || 5|16 | & |mR|re |t | B | %% % % %% | % | %
Fo | 1R [ M) | | 1R | 1B |18 | B | 1% |15 |15 |Fo % | % | | B | % & | % % % B
FA|IE |18 | & |2 |18 | B |18 |2 | W% | |FA|F |8 |5 % | % | % % | & | E |
FB | 18 | 15 | 1% | 2% | 1% | 1B | % | W% | W% | 1B | FB | 3R | 50 | 3% | W | %8 | % | %% | WA | %R | M
FC |7 | /5 |RE |2 |16 | /& | 1B | 1B | 1B | 75 | FC | 3% | | %% | %% | %% | 98 | % | Ok | IR | B
FD | B8 | 3 | 75 | V& | A5 | 1B | V8 | VR | 1% | 1B | FD | 9B | 9E | 0T | B | BK | % |k || B | W
FE| 1% |18 | & |19 |18 |1 | | |18 || re [ om0 W %% | ®

8232 8233

30 31|32(33|34|35|36|37|38]|39 3031|3233 |34|35(36|37|38]|39
B | | %5 | % |55 |5 | % % | W |2 | %|e |5 |5 |85 |8 |2 |E|E (P2
82 | % | B | 9B | %5 | 9B | W | B | B |9 5|82 | W |4 0|8 | B | |2 || B| B
83 | 9% |78 | %6 | % | |%m | JE | 9B | | %% |83 | @ |5 | || M| 5 | 8| % | B | R
84 | | W | B | 3L | B |3 |20 | |57 |55 |04 | | B | @ | W | B | W || = | B | %
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8232 8233
30 3132|3334 |35]36|37]38]39 30[31[32[33]34[35]36|37]38]39
X | I |2 ||| B ||| E| B | 2|8 | B (M| M| T8 || MR B
Y |18 |3 |EC | EE | KM | TR | BP | FE | B |86 | B | |45 |2 B |8 | E | B |
ST | R |2 ||| % | 5|87 | B |5 |8 | BK|B|F|W|W| k| B
| E|IR | B |12 |10 |||V | 32|08 | B | W |50 | B2 | B |BR | FE|BS|BE | B2
ZE W (B W |5 K| W || B[R0 | B R (BRI | B|B|M|F | RS
B M || 5| IE |15 | B R || E|SA|RR | A | RB| BT | MOl | Bz | A | RE | B | BB
O RR ||| 1| BE| 2K (BB AR | K| R | ML | AR | AR |RE| R | Bl | AR
IZ |2 || B | Z | E | B ||| Z|8C|B|B|K|ME | M|B|K|B|E|R
W BB |2 | B | U ||| |oD| R RS MBS | BE|RE|RR|B|R|E
M | #l | &0 00 | R0 | R | B0 (RN | RN || SE |5k | BE | BB | BB | B | B | B | K| R | B
M | &0 |80 | & |JE|UE |0E |[AR | MR || 6F | AR | B | BB |6 | BS |BRE | RB | & | B | IR
22 | TR | AR | BH | 4R |BR | AR | B | 2R | Z |90 |FE | B | FX | B | PE | BR | BB | BR | & | BB
BR| 4R | BE | %5 | 35 | & | 2= | ER | ER [ SR o1 | BE | B | RE | MR | PM | B | RE | B ||
E || G0 | AR | 2R | AR |mR|BR|GR | EL|92 |0 |BE (BB | R | FB | AR | RS | RE | At | FE
IR || BA | EL | S| |BR|BL|EE| 93 | ME | RE|RR |\ ME || BB Be | B | BE | BB
BhO|ER | B | BE | BE | Wh | | EL (MR | EL|o4 | FE | RE|FR | B ||| R E| R
ElR|EB| M| &S| K|S 80|85 |5 || BB B B E| M| R R
By | 2 | Mg | &5 | B | BS | MY | Bk | RE | mE |96 | FE | R | PE | RS | P EF|BE| | E | M
B | AR | BE | &5 | WA | RE (BB | R | 2 (R |97 | R | HE | BB | BE | IR |ER | GK |3 | | B
BE |2 |BE\BE | AT |75 | B || HE (|8 || | M|M || B |k M| W ik
AR AR A A RN D AR A A AR A A A R
I B |E || H B | BB |2 | A% || B | M| B m| s e
B & | m B | |5 | B | h|B| B8R ||| MW B W BB BB
E|E|R|FE | & |E|2| 5K |&E|B|9C | |/ ||| % |33 5| 5|5
K| F | K| 2| ZE| R B E|B|D| |5\ AR |HIE|X|E| W
W B | B | E | M| | E| & | B | B|E|H|E| S| |H|E|85|H| 8|8

F | Z| B |HFH| B | E|B|E|E| K| B|F H I B|E|Z|X|H|E|F| 5|7

AO | JE | 2% | B | K | = | B | B | B | B|0 | R | E| X | B|Z|B| B E|E |0

MI|B| B | B | B R BRI B B E|BIM|F| ¥ | B & WX ITFIE|F|5

AR BB | B | B B | BE| M| B E2|B|2| B |F | F FIFI B | IE|RK|E

M E| B 2 8 mi|l|g B |k E| B 2 B Fl el

A HE| B |05 |HF | B || B B BRI K|IM| B\ Z B B I EIZIEIH|IEZE| @

AS | E |3k |2 |8k | B8 | 8% | B2 |2k |2 | B | | B | R | B | E | & | | B\ R BB

A6 BB RN E| B E|R| B =M |5 | %K |2 8|2 B B B B

AT E |2 | It B E 2| B 2\ 8| F|V|F|F & F B\ B 8|28
8 85 |8 | B2 | |BT|BA | B) (B | BR|Ae | B | B | E | 2|58 | 2| & | &
BRI BB (|8 || BB E[A 5| B & || % |28 |85
B | Bk | BB | & | BF | B[R |RE (RS (BT AN | B |5 |3 || EH | H | B B |8 |8
Be | B2 | B% | B | BB | B |BE | BB |RR|BS|MB ||| | B |2 | B |& | F|H |8
Be (BB | B |5 |k |5 | B2 IR |BE | B|AC |2 | | & B |8 |8 | & |28
BB (| B ||| |B| 2 ||| B | % B |88 |2\ 5| 8|8 |%
R (R | RB M| B | RE|BE|BR|BE|AE|ZE|VE |8 | B || E|E | K| K| &
B (B |RB |RE | 0% (B2 | RB PR | AR | & |AF | % | | B |2 | & | | # | 8 @B | =
2 |me | e[ MY | |fE | RERE|BE BB B B B\ E B 8| % B\ BB
RO | Rm | BT | BE | B% | RS | BB | RS | ME (RE|B1 | | SR | (R | | B | BB |E|B
BB | BF (R (B | B |2 |2 | B | BE | B |B2 |58 | % | & |8 | 7B | % |2 | 2 | 38 | 3%
BR | RS | F% | X |0 | BB | RE|RE | BB R B3| | BTG |BE || AE|EE || B
| FR | Fh | R |G |F|FE| R |TE | B4 | 8 | B E |\ B ¥ |B| B | B | 8|8
MM || B | E|B& | S|t | |MB|BS | B E |8\ F | B B | E|E| %R
AR AR A AR A R A A A A A AR
MR | R (& || B[ B2 &7 |2 3|6 Blm|lg|8g|qa |45
2\ fE | AR | AR | 22| R | A | | BB | AR | BS | ML | B | D | AN | ES | & | MK | 4B | BA | b
BB R | AR | RS | R | Rk | WL | RE | AR |BO | LR | M | W | E (MW F | MR |IE | 49 | g
BEO|WE | AR | WA | RE | RE | R | FE | PH | WA | BA | Wk | mh | SR |45 | T | M| fE || W) | B
fE | B | FE | RE | RE | MR | AR | FB | RS | & | BB | MR | R | nE | BN | WE | | WF | AR | 4E | 4R
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8232 8233
3031|3233 |34|35(36|37|38]|39 30 (313233 |34|35(36|37|38]|39
B | Wl | | W | W | BE | B2 | R | B | M| BC | bR | 4B | A% |9 |48 | & | 4B |98 | ® | 49
We | W | R | | B | #E | 35 | 02 | B8 | W2 | BD | Wb | w2 | Mg | %= | 4% | Wi | 4% | 2% | 98 | o
B | W | M| 6R | BE | 6% | W | BB | HA | 66 |BE | 9B | B | & | % | E | 4B | % | & | 9B | Wt
B W | 62 |GG | 6B | W | OB | 4B | AF | 4| BF | MR | 9 | 4B | | A | | O | 4B | 6 | de
it | ok | ik | At | A | Wk | ® | 2% | B | 52 | CO | 4B | B | W% | 4m | WE | 4B | 48 | 40 | = |
| %k % | R |5 3% | E|Cl | B ||| 2 ||| E | ||
AR R IR R
8 |76 | 5 | 3 | 7@ | 4% | 4% | 0B | WA | 4B | C3 | 82 | Wp | M | G | W6 | BA | W& | 65 | 4 | &
A7 | A | FF | R | A9 | AC | F6 | BT | K | W |4 | & | W | = | AL |0 | R | B || | =
W | F5 | A0 | RL | 7B | 2= | % | 7R | A | = | C5 | %5 | Ht | R | PP | G | Bk | B | 8| % | =@
| Bk | P | W | Bk | AL | Bl | | Fm | 2|06 | W | E || WM B | B B M| %
W | | FA | = | % | AL | AR | % | 9B | RE|CT | WM | M| W | B | % | B | B M| 7B
% | B | W | FE | Fe | W | FS | GE | Fe | B |8 | W | fE R | E | BB | R ||’
W | e | 7 |18 | FE | FE |79 | A2 |FB AR |00 | & | E ||| @ | | || 2| .
i 76 | 75 | T | A8 | 75 | PR | T | AR | R | OA | HE | W | B | W | B | = | || B | &
B |8 | 78 | B | A5 | & | 9B | MR | A% | M| cB | W | BB BB BB
HERERERIERIE R IR IR IR E 3
TR | = 7E | R || e | B B || B E R S B R G5 BE
AR R B E AR IR
HBERERERE R AR EEEE
Z B | B % B |5 % | %= | =00 |85 M| 5|5 60| 6| 6E| 65 6
BB | % |8 | 5|08 |8 & | 5| B |0 | 8| 6| B A9 | B 0| A2 AR | A8 B
T % | 8| % | % |5 |8 | % |5 @02 |8 8| % BB || % | 5|
B | B2 | | 78 | B2 | ¢ | 9F | %5 | ik | o | D3 | 5t |3 |52 | k| 3R | ot | 5K | B | o | i
SR | 3% | UR | K | 95 | 04 | 0% | OB |93 | 3R | D4 | Bk | & | &R | 5% |5 | K| AR | Bt | @
i % |2 | @ | @ | % | %A | % | & |95 |05 | 90 | 57 |30 | | 5 | iR | 3R || B3
T % | % |8 |5 | % |5 |5 | K| 5|06 | ® |2 ||| % 5|2 | 8|6
AEEREEREBEREREBEE RN EEEIEE
% |8 %% 6| % | 5|5 | 2|08 | |2 || 3| % | 0|52 @| B
%5 | B |8 | % |Z | % || &|F|00|H || % F| x| % 0| %| 5| F
B | B0 m| 2|5 | % | B oA |5 |5 %% | 56| 2% | 2|5
€% |5 % | B | % | B 6|2 |5 |08 || |2 |® % |F|%| 8|5
B % || B | @B % |5 | & | 2|00 || k|| 2|5 | W] 2| @] m| e
W% @ | | | B | B | 66|40 | & |00 | 8|8 | A | ® | M| E | @ | % | B E
% |5 | %% | B |5 | %% | B | % |OE|F | H| B B k| w8 | w8
%% |5 |0 | % |9 | 5| | % | %5 |OF | o0 |6 | ah | & | 0% | ok |62 | 08 | M| =
AR RREREREEEREEREEEREE
A% |96 |65 | f8 |5 | B |45 | % | |E1 |98 | % |8 |2 |8 |3 |8 (5| 2|6
ABEEBEEEIRERBEE R IREER R IR R e
% R |58 |H |8 |5 |5 | % | % | 8|65 %[5 | % | 0| %] %K |%| %
9| % |f6 |8 |5 |6 | B M| 8| R[4 %% %% % % | 8|5 | %%
| % |65 |5 €| % | 6|5 | @ 4|65 % |0 | B | |6 | B0 | B | e
AE | W7 | A% | 3% | AT | %5 | BE | %R | W | |E6 |B% | B R | BB (BB B |E | W
X6 | 52 | A% | 5 | %R | MR | ML | WE | R (RS |E7 | B | R | BB | B | B || || BB
WU RE | M0 R | AR | 6| R 4B |2 |48 |E8 | BB | W | B | | B 05| WG | I8 | e
ST KB | BR | %E | 4% | KB | W | 92 | 4B | %2 | E9 | W | AT | AR | 45 | R | ME | R | M | & | @
KRB | %5 | | | B | 0 KB | R | 2R |EA | |8 | B || B | | | R | & | A
B FE W | B | M | 9E B |5 | 9 %0 |EB | | B | ||| ||| BB
G | 45 | 6T | M5 | WK | 4L | % 6K | % | R|EC | 2 | B |4 |0 |8 | & 8| 8| 8| .
W& @& |5 IR 2| K| @ | |8 | @ |8 & | 8| % 8| 2|8
SR | 4B | 47| 40 | 46 || @ |07 | 68 | |EE |8 | |4 | % B | m || B | E
G| 4E | 6B | 6F | 4 | 60 | Bk | 5% | of | GM | EF | | 4B | M| 22 | B | im | A | 5T | BN | B
6| 5 | Z |8 | B | @ || @ | 55| F0| BB | BB | B |5 B B | D | ke
W |15 | 65 | 45| @ | 52 | B | ok | @@ | F1 | B0 | 9% | ©5 | B | BB | F | 9K | R | IR | B
&1 @@ | % %@ | ® | @ | @|F2 |5 | & | 5| 2| M| 5| 50 | B8 | 5 | DD
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8232 8233

30 [31]32|33|34|35|36|37]|38]|39 30|31 |32|33|34|35|36|37]|38]39
F3 |41 | % | %8 | 1 | 4% | 2 | %0 | % |98 | % | F3 | % | o5 | 2% | % | o | 99 | 98 | 2% | B | B
Fo |4 |1 | %2 | % | 45 |48 | | % | % | | F4 | 35 | % |9 |2 | % 9 | 0 | 8 | 5 | W
Fo | & | 4 | % | %8 | | 4 | | % | 9 | W | F5 | o |08 | o |90 |9 | |02 | | @
F6 | & | % | 4% | % | | % |8 | 4 [ | #8 | Fo | o |98 | o% | 2% [0 |92 |58 |35 | |8
F7 48 | 48 | & | % |98 | @ | % | M |4 %@ |F7 |55 (08 |58 | % | @ |98 | % [ % |98 |
F8 | # | & | f | @ | | & | % | 41 | ¢ |49 |Fe |9 | g4 |9k | 3% | |78 |50 | B | % | %
FO | 48 | 49 | | 4% | % | % | ¢ | 5 | & | % | F |5 |9 | 9% | B |5 |96 | % | B % | %
FA | & | & | &5 | 62 | 4F | 68 | | 66 | & | 8% | FA | 90 (% | %9 | 5 [0 [ 9 | 8 | |81 | ®)
FB & [ m % |2 R |52 &[5 |2|m 4|60 6 &6 K 8|65
O % |B |8 |8 | & |% 2| % | E|E|F| 6|88 0|65 & &2
PO % | @ |5 | B [ | % | % |5 [ % R |F0 6@ %8 &5 88|88
FE | #F [ 78 | 2 | %% |0 | % | % |5 | % |9 |FE [ |40 & |86 |8 |6 | % | |0 | &

8234

30| 31]32|33|34|35|36|37|38]39 30|31 ]|32]|33|34|35|36|37|38]39
81 | #8 | &8 | | ¥ | 5 | 48 | 0 | | 4 | B | co | % |33 | | B | W8 | % | 5P |8 | 9| W
82 | % | 4 | # | #% |48 |45 |45 |8 |80 |48 | 01 | 09 | B0 | G0 | 46 | A6 | Be | e | AU | 68| @
83 |4 | %A | #u | % % | B | |5 | | % | 2 | B | Be | o | BG | Be | AW | 9A | B¢ | B | B
84 | 37 [ |4 | 5 | |t |38 | ik & |3 |c3 | e | # | e | @ | a6 | Be | 68 | A6 | Aa | A
85 |36 |18 | | | % |15 | % | 18 | s | | o4 | BH | Be | 94 | A6 | A6 | BS | 8 | pb | B | B
86 |t | it | 3% | |6 & | |8 [ |2 | co M %A |0) (B || & | B ||
87 | s | & | 1 | W | 48 | | & | % | |8 | o | & | & |65 | R | 64| 8| 9|60
88 | A | 5 | 5 | A | 4B | A5 | BB | BB | 4 | BB | C7 | & | Bk | @ | 88 | | % | &5 | &% | 6k | 6
89 | B | & [ %5 | % | b | W | %6 | 5 | 2B | kb |8 | @5 |k | B | % |68 |02 |0 || %
BA | 55 | 6 | 88 | & | A | ¥ | &5 | @ | & | 45 | oo | # | Ge | &k | % | #k | % | & | 8% | 68| 6
8B | 306 | 85 | 5 | 3 | ¥ | 55 | 55 | # | %6 | b | oA | ok | fe |65 |8 | % @ & |65 | 6|
8C | %5 | 46 | a6 | 25 | ¥ | # | & | 46 | 9 | @ | oB | o | &% | 98 | 4% | (% | o6 |63 | 0% oA | 6
8D | 8 [ At | ) | &t | At | A | & | % | AL | B | G | # | &8 | o | % | | (3 | 54 | | 88| ©
BE | A | B | 5 | % | B | B0 | B | % | 6 | Bk | o0 | & 86 | % | % |8 [ /5 | 80|61 |68 |8
8F | | & | 3 | &% | A | 58 | B | & | B¢ | 6% | OF |51 | 5 |5 | &n | & | 6% | 5% |86 | 5 | 8
90 | # | A# | Al | o | A | A | A8 | B | A | 69 | OF | B | 60 | &R | 57 |52 | 85 | Bk | 8 | 91 | 6
91 | 88 | b | A | 0% | A8 | B | |0 | % | % |00 | [ & | 5A | 58 | 69 | 55 | 6% |68 | 5 | o9
92 | B | B | M | | 7 | 30 |9t | §0 | 6L | 60|01 | B | 5| 6 | % |5 |6k |56 |58 |5 |6
93 |4k | 9 |35 | &% | 8 | % | 9% | 80 | 9% | ¢ |02 | 6% |5 | 6 | 6% 68 [ 55 | %6 | 5% |88 |
94 | 3% [ 55 [ %) | %% |9 | | % | o |5 | % |03 |59 5% | 5% | 5% |90 |55 |58 |88 |5 |8
95 | 38 | o | o | B | 3 | 95 | i | 45 9% | 2% | 04 |6 | % |56 | %8 |5 | 6% |55 | 8% | %8 | G
96 | %5 | %2 | 4 | 48 | $% ¢k |98 | % | % | |05 5% % % | |2 (583 8| B | B
07 | % | % |97 | % | % |95 | % | % | | % |06 | 5 | B0 | BL | % |8 B0 | B% | B | Bk | Hi
98 | 4% [ 58 | % | 48 |t |94 | 98 | 59 | 99 |07 | B [ Be | e |0 | B | Bx | 86 | 84 | B | B9
99 | §B | % | | |9 | % | % |8 |95 | 56 |08 | #5 #B | B% |G | Bk | /G |84 |48 | B0 | B
oA | 38 [ 58 | o | 48 [t |98 | % | | |00 | & || | |5 |85 %% |5
9B | 8 |38 | % [ |98 |9 |2 |48 0 |0A| % B | & |E (% |8 |8|% | 8|8
oc [ 9| % % |9 | %@ |55 || 5|08 | % || =W ||| %% %6
oD | & | P3| 23 | b [ B9 | P | B9 | [P |0 | B % % | % (R | W 8% | 5| &
OF | B8 | 79 | 9 | el | P | P | 1) | A | 58 | B9 | D | & | B | % | 8 | % | B | | %6 | @ | 19
oF | e | oA | 3 | B | B9 | B9 | B9 | B | B | 0 | OE | % | A% | AR |5 6 | % | ®m | W8 |0
A0 | B8 | B9 | R | e | B | il | o | 0 | b | 190 | OF | %9 | e | e | ke | w | B | % | B | @ | %
AU B | 8 [ Bt | 6T | F7 | BR | B3 | & | Pv | bn | £0 | B8 | 4 | e | me | B | 6L | &) |8 | 67 | &
A2 | 7 | PR | B | 04 | P | Bk | 6 | GG | P2 | % | E1 | B | & | Ak | @ | B | 65 | B | 88 | B | B8
A3 | 2 | F% | 4 | 65 | P | P3| 6 | W | P8 | 62 | E2 | & | @9 | # | o0 | 6k | 2 | 48 | n | 48 | &k
A4 | P4 | % | % | 05 | B | B | 65 | O [ P | 05 | £ | 4 | f | o0 | o | B | 67 | 4 | 46 | 80 | W
AS | e | P | B | BB | B | B% | B8 | b5 | 5 | ¥ | £4 | 86 | 9 | % | M | 9| 6% | 8% | 68 | 8 | 8
A6 | P | 8 | Ps | B | P | P8 | F% | B | 1 | T | £5 | B2 | 6% | | 69 | 60 |6 | W | 8 | 66 | B
AT | o | o | | % | % | o | A | e | ok | &% | £o | 68 | 6 | % | 85 | W0 | 6% | % | B | 8 | 8
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8234
3031|3233 |34|35(36|37|38]|39 30 (313233 |34|35(36|37|38]|39
K |4 | BE | | 22 | B | 86 |4k | 6 | A= | E7 | 40 | G | 65 | 65 | 68 | 6 | 45 | 6B | GR | 6B
8% | B 8|2 |2 |5 |0 |5 | = |6 88| 8 | % | %5 | 0| 68| |00 86| &
E| B 2 % | 5|5 | 5|8 | 2|5 o |6 06|60 s 5|8 8
G 5| B B |2 5|2 || % | T|cA| W |tn|5 |06 0| % | ®| 6| 6
E| T 5% |5 |5 | 5|52 | 5| 5| 6% & 8k|8B| BB
% %% |5 BT 8| R |5 | @ EC| B |6 |8 | 7B | KB | 28 | & | 1B | 18 | 4B
B B B (M| 2 5|5 B2 | B|om|a|=| 2w m ke ke B
fitt | @l | 6% | W | B4 | @8 | WA | W | BB | BE | EE | BB | B% | BR | % | Bt | W0 | BR | 6B | 88 | BB
T | B0 |68 | % | 95 | 9F |0 | % | 90 | 8 |EF | %8 | 4B |48 | &5 | 48 | A8 | 18 | & | % | &
9| % | % |85 | %) | % | O | %5 | % | S| F0 | %5 | E | 78| 00 | % | %h| %8| % | 58 | 48
B 0 | %5 | 8| % % |5 % | 5 %8 | P |56 | %6 |05 |5 | k5 | B | B | 4B | %E | 5
W% % | % |5 8| 5|5 W |F2 |8 % | B k| 08| %8| BB
AREBEIERERREIBRIEEARRAEERRERIRAEEE
%5 |58 | 82 | W | S0 | 5% |95 | 9 | 4% | 8B | F4 | %0 | GE | £8 |28 |28 | 85 | % | %8 | B |
¥ | % |50 | 3% |99 | %6 | #h b | % | &% |F5 |86 | %5 |45 | W8 BB |3 | %R |2 || B
i |55 | &5 |25 | 45 | o2 | 3% |25 | 9 | 9F |Fo | 4B | W6 | 5B | BS | Wi | 4P | 4% | R | 6B | B
B | 5 | 0B | % |G | 6 | 0% 3B | BB (AL |F7 | B | B | | R || B | B |65 BR |
B89 |25 | Z | |8 |8 (85 | B (8| F8 | B BB || 0 | D |8 | |8 |8
%A | B |78 | 9B |75 | BB | A | BA | %A || P9 | | B B | B BB BB BB
A8 | W |5E | B | WA 6B |BE | %A | BB | SE|FA B |5 |5 |5 5| 8|2 | E B W
R8 | WA | %A | % | 9B | %A |28 | %8 | JB | 3R | FB | B | P | PR | % | M| | Am | B | A8 | B0
HE | WA | %A |6 | %A | % | WA | BB | BR | BB |FC |30 | B | B 58| 2 5B B B
75 | PR | 60 |48 |28 |28 | BA |78 | M8 | BB |PD 3B || O BB | & | % |28 | R | %
%9 | %A | B | 28 | %8 | 06 | %8 | A8 | %A | EE | FE BT M | B | W || W | W% |5 =@
8235
30 31(32(33|34|35(36|37|38]|39
81 |% %% | % |3 | B | B 0| & &
AR BRI
83 | BE | §6 | GE | 98 |68 | 68 | AR | R | @ | B
B4 | 5 | 70|98 | 0E |75 | 0B |0 | BB |85 | @
85 | fi | HD | b | 3 |5 | Wk | 0H | B | BB | B
86 | 5 | 85 | 4% | GA | 6A | 8% | 85 | 6P || BB
87 |58 | E | 1B | B | | 86 | W | % | &R
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Appendix C: Introducing the Brother Developer Center

Useful information for developers, such as applications, tools, SDKs as well as FAQs, are provided in the
Brother Developer Center.

http://www.brother.com/product/dev/index.htm
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