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INTRODUCTION
Volume One

Welcome to ZPL Il Programming for X.10 Firmware

ZPL II Programming Guide Volume One: Command Reference for X.10 is designed
for users who already have an understanding of how to create labels and formats
using the Zebra Programming Language (ZPL I1). Volume One is the unabridged,
alphabetical reference of programming commands supported in the X.10 release of
Zebra Printer firmware.

Note: This reference is designed somewhat differently than previous releases of the
ZPL II Programming Guide. Volume One is specific for programming Zebra
Printers using only the X.10 release of Zebra Printer firmware. The printer’s
firmware version can be determined by printing out a configuration label. Firmware
upgrade information is also available at http://www.zebra.com.

If you are using a previous version of Zebra Printer firmware, you will find that
some of the commands are the same and function as they have in the past — but
equally as many are new and will not be recognized by firmware that is earlier than
X.10. Other commands have been redesigned and significantly enhanced to support
more powerful innovations like ZebraNet ALERT, the Real Time Clock, and the
new Zebra BASIC Interpreter (ZBI) language.

While many of the commands in this text have examples included to assist with
proper ZPL 11 usage, these example are not designed to be a complete training
reference. Users who are unfamiliar with ZPL II programming should refer to the
ZPL Il Programming Guide Volume Two: The X.10 Environment for information on
how to get started with the language.

To provide more information and convenient cross-referencing, commands that are
directly related to features discussed in Volume Two have been noted under their
Comments heading, pointing to the appendix or section that applies.

If you are an experienced user of the ZPL II programming language, you may wish
to browse this volume to reacquaint yourself with some of the commands and look
for additions to those you already use.

For those unfamiliar with ZPL II, look through this volume and take note of some of
the commands and the scope of what the language can do. Using these two volumes
together will quickly bring you up to speed and have you creating dynamic labels in

no time.
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SECTION ONE
ZPL 1l Programming Commands

Using Section One: ZPL Il Command Reference

This section contains the complete alphabetical listing of ZPL II commands
supported by the X.10 firmware release.

The text in Section One is arranged using the following headings and conventions:

Description: Under this heading you will find an explanation of how the command
is used, what it is capable of, and any defining characteristics it may have.

Format: Format explains how the command is syntactically arranged and what
parameters it contains. For example, examine the B8 command, which prints a
EAN-8 bar code.

The format of this command is “B80o,h,f,g. It is arranged with the caret symbol ("),
the command code (BS), and the parameters (o0,h,f, and g). Each of the letters that
follow “B8 — 0,h.f, and g — are parameters and are replaced with supported values
determined by the user.

Parameters: If a command has values that the user can define to make its function
more specific, these are outlined as parameters. Parameters typically have Accepted
Values and Default Values.

Still using the “B8 example, the / parameter is defined as:

h = bar code height in dots
Accepted Values: 1 to 32000 (dots)
Default Value: Value set by “"BY

If the command has no parameters — for example ~JA (cancel all) — the parameter
heading is removed, indicating that the format of the command (~JA) is acceptable
ZPL II code.
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Example: When the command is best clarified in context, an example of the ZPL II
code is provided. Text indicating exact code entered by the user is printed in an
easily recognizable Courier font. An example of code using the “B8 command
would look like this:

XA

~F050, 50
“B8N, 100,Y,N
"FD1234567"FS
~XZ

Notice that the “B8 parameter letters have been replaced with real values that apply
to the

Comments: This section is reserved for notes that are of value to a programmer,
warnings of potential command interactions, or command-specific information that
should be taken into consideration. An example comment could be: This command
only works when the printer is idle or This command is ignored if a value exceeds the
parameter limits.

Comments are also included next to parameters if they are directly applicable to a
particular setting.

A complete listing of ZPL II commands for the X.10 firmware begins on page 6.
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~A
Scalable/Bitmapped Font

Description: The *A command is used with build-in or TrueType® fonts. A
designates the font for the current “FD statement or field. The font specified in ~"A
will be used only once for that “FD entry. If “A is not specified again, the default
~CF font will be used for the next “FD entry.

Format: "Af,0,h,w
Parameters:

f = font name
Accepted Values: letters A through Z, and numbers 1 to 9.
Default Value: A
Any font in the printer (downloaded, EPROM, stored fonts, font A
through Z and 1 to 9) can also be selected with the "CW command. If
the value is incorrect or unspecified, it will revert to the default or the
current “CF value.

o = font orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: the last accepted “"FW value or the "FW default.

h = character height (in dots)
Scalable:
Accepted Values: 10 to 32000
Default Value: 15, or the last accepted value for “CF.
Bitmapped:
Accepted Values: Multiples of height from 2 to 10 times the
standard height, in increments of 1.
Default Value: The standard matrix height for a specified font.

w = width (in dots)
Scalable:
Accepted Values: 10 to 32000
Default Value: 12, or last accepted value for “CF.
Bitmapped:
Accepted Values: Multiples of width from 2 to 10 times the
standard width, in increments of 1.
Default Value: The standard matrix width for a specified font.



ZPL Il Programming Guide Volume One: Command Reference for X.10

Example:
Scalable Font Command

XA

~F050,507A0,32,25"FDZEBRA"FS
~"F050,1507A0, 32, 25"FDPROGRAMMING"FS
~"F050,2507A0,32,25"FDLANGUAGE II"FS
~XZ

ZEBRA

PROGRAMMING

LANGUAGE Il

Bitmap Font Command

~XA

~FO50, 50~ADN, 36, 20"FDZEBRA"FS

~F050, 100~ADN, 36, 20" FDPROGRAMMING"FS
~F050, 150~ADN, 36, 20" FDLANGUAGE II"FS
~X7Z

ZEBRA
PROGRAMMING
LANGUAGE 11

Comments: Fonts are built using a matrix that defines standard height-to-width
ratios. If you specify only the height or width value, the standard matrix for that font
will automatically determine the other value. If the value is blank or a 0 (zero) is
entered, the height or width will be determined by the standard font matrix.

For more information on scalable and bitmap fonts, refer to Appendix E or the
section “Differences Between Download Scalable and Bitmap Fonts” in Volume
Two.
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~“"A@
Use Font Name to Call Font

Description: The “A@ command uses the complete name of a font, rather than the
character designation used in “A. Once “A@ is defined, it will represent that font
until a new font name is specified by “"A@.

Format: "A@o,h,w,n

Parameters:
o = font orientation
Accepted Values:

N = normal

R = rotated 90 degrees (clockwise)

I =inverted 180 degrees

B = read from bottom up, 270 degrees

Default Value: Last “"FW value or N if an orientation is not specified.
h = character height (in dots)

Default Value: Magnification specified by w (character width) or the

last accepted ~CF value. The base height is used if none is specified.

Scalable: The value is the height in dots of the entire character
block. Magnification factors are unnecessary, since characters
are scaled.

Bitmapped: The value is rounded to nearest integer multiple of the
font’s base height, then divided by the font’s base height to
give a magnification nearest limit.

w = character width (in dots)
Default Value: Magnification specified by 4 (height) or the last
accepted ~CF value. The base width is used if none is specified.

Scalable: The value is the width in dots of the entire character
block. Magnification factors are unnecessary, since characters
are scaled.

Bitmapped: The value is rounded to nearest integer multiple of the
font’s base width, then divided by the font’s base width to
give a magnification nearest limit.

n = font name (.FNT extension)

Accepted Values: any valid font (with the extension .FNT)

Default Value: If no letter designates the device location, the default
device is RAM or R:. The font named will carry over on all subsequent
~A(@ commands without a font name.
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Example:

~"XAMAGQN,25,25,B:Cyrillic.FNT"F0O100,20"FS
~"FDThis is a test”FS

~A@QN, 50,50"F0200,40"FS

"FDThis string uses the B:Cyrillic.FNT"FS"XZ

The first line will search the non-volatile memory of the printer (e.g. B:) looking for
the “Cyrillic.FNT” font name. When the font is found, the command will set the
character size, the field origin, and print the field data “This is a test” on a label (line
2).

In the third command line, the character size is increased and a new field origin is
set. Line 4 prints the field data “This string uses the B:Cyrillic. FNT” in the same
font.

Comments: For more information on scalable and bitmap fonts, refer to Appendix
E or the section “Differences Between Download Scalable and Bitmap Fonts” in
Volume Two.
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~B1
Code 11 Bar Code

Description: The “B1 command is also known as USD-8 code. Ina Code 11 bar
code, each character is composed of three bars and two spaces, and the character set
includes 10 digits plus a dash.

® "B1 supports print ratios of 2.0:1 to 3.0:1.
® Field data ("FD) is limited to the width (or length, if rotated) of the label.

Format: "Blo,e,h,f,g
Parameters:

0o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current “"FW value

e = check digit
Accepted Values:
Y (yes) = 1 digit
N (no) =2 digits
Default Value: N

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code

Accepted Values: Y (yes) or N (no)
Default Value: N

10
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“123438114

“XA*F0166,166"°BY3
“BIN,N-156,Y,N
~FD123456"XZ

Characters
0 1
2 3
4 5
6 7
8 9

Internal Start/Stop Characters
A
When used as a stop character

A is used with 1 check digit
A is used with 2 check digits

Comments: If additional information about the Code 11 Bar Code is required, refer

to Appendix H in Volume Two for AIM, Inc. contact information.

11
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~B2
Interleaved 2 of 5 Bar Code

Description: The “B2 command is a high density, self-checking, continuous,
numeric symbology.

Each data character for the Interleaved 2 of 5 Bar Code is composed of five
elements: five bars or five spaces. Of the five elements, two are wide and three are
narrow. The bar code is formed by interleaving characters formed with all spaces
into characters formed with all bars.

® "B2 supports print ratios of 2.0:1 to 3.0:1.
® Field data ("FD) is limited to the width (or length, if rotated) of the label.

Format: “B20o,h,f,g.e
Parameters:

0o = orientation
Accepted Values:
N = normal
R =rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current "FW value

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code
Accepted Values: Y (yes) or N (no)
Default Value: N

e = calculate and print Mod 10 check digit
Accepted Values: Y (yes) or N (no)
Default Value: N

12
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Example:
Interleaved 2 of 5

Characters

0 1

2 3

123456 . s

6 7
*¥A*F0106, 106~BY3 g 9
“B2N,1560,Y:N-N
~“FD123456"X2

Start Stop (internal)

Comments: The total number of digits in an Interleaved Bar Code must be even.
The printer automatically adds a leading 0 (zero) if an odd number of digits is
received.

The Interleaved 2 of 5 bar code uses the Mod 10 check-digit scheme for error
checking. For more information on Mod 10 check digits, refer to Appendix C in
Volume Two.

If additional information about the Interleaved 2 of 5 bar code is required, refer to
Appendix H in Volume Two for AIM, Inc. contact information.

13
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~B3
Code 39 Bar Code

Description: The Code 39 bar code is the standard for many industries, including the
U.S. Department of Defense (DOD). It is one of three symbologies identified in the
American National Standards Institute (ANSI) standard MH10.8M-1983. Code 39 is
also known as “USD-3 Code” and “3 of 9 Code.”

Each character in a Code 39 bar code is composed of nine elements: five bars, four
spaces, and an inter-character gap. Three of the nine elements are wide; the six
remaining elements are narrow.

® /B3 supports print ratios of 2.0:1 to 3.0:1.

® Field data ("FD) is limited to the width (or length, if rotated) of the label.
® Code 39 automatically generates the Start and Stop Character (*)

® Code 39 is capable of encoding the full 128-character ASCII set.

Format: “B3o,e,h,f,g
Parameters:

0 = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B =read from bottom up, 270 degrees
Default Value: Current “"FW value

e = Mod-43 check digit
Accepted Values: Y (yes) or N (no)
Default Value: N

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code

Accepted Values: Y (yes) or N (no)
Default Value: N

14
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Example:
Code 39 Bar Code Code 39 Characters
1 A K U -
2 B L V
LT
]| 2F3ABCE 4 D N X /
5 E O Y +
~HATFOLBE, PS5 ET3
ABEM M. 1BD, Y 6 F P Z %
~FD1EZABC AZ 7 G Q
8 H R
9 I S
0 J T

Comments: Extended ASCII is a function of the scanner, not of the bar code. Your
scanner must have Extended ASCII enabled in order for this feature to work. To
turn on (enable) Extended ASCII in the Code 39, you must first encode “+$” in your
~FD statement. To disable Extended ASCII, you must encode “-$” in your “FD
statement.

For example, to encode a carriage return with line feed into a Code 39 bar code:
A"XANF020,20"B3N"FDTEST+$$SMS$ST-S$S"FS"XZ

If additional information about the Code 39 Bar Code is required, refer to Appendix
H in Volume Two for AIM, Inc. contact information.

15
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Full ASCI/I Mode for Code 39

Code 39 can generate the full 128-character ASCII set using paired characters as
shown in Table A and Table B.

Table A: Code 39 Full ASCII Mode

ASCIl Code 39 ASCIlI Code 39
SOH $A SP Space
STX $B ! /A
ETX $C “ /B
EOT $D # /C
ENQ $E $ /D
ACK SF % /E
BEL $G & /F

BS $H ‘ /G
HT 3l ( H
LF $J ) /l
\a) $K * 1
FF $L ++ /K
CR $M ‘ L
SO SN - -
Sl $0 )
DLE $P / /0
DCA1 $Q 0 o]
DC2 $R 1 1
DC3 $S 2 2
DC4 $T 3 3
NAK $U 4 4
SYN SV 5 5
ETB s$w 6 6
CAN $X 7 7
EM Y 8 8
SUB $z 9 9
ESC %A : 1z
FS %B ; %F
FS %C < %G
RS %D = %H
us %E > %l
? %J

16
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Table B: Code 39 Full ASCII Mode

ASCII

>— -~ N<XXS<CHOVWIODTUVUOZErXc—IOTMMUO®>E

Code 39
%V

N<XXS<CHWIODUTUOZErX«e—IOTMMUOUO®T>

ASCII

|l v~— ~N<K X S <C ~®0W-"-0T O3 —X——TJTQ—-0DQ0TD®

DEL

Code 39

%W
+A
+B
+C
+D
+E
+F
+G
+H

+
+J
+K
+L
+M
+N
+0
+P
+Q
+R
+S
+T
+U
+V
+W
+X
+Y
+Z

%P
%Q
%R
%S

%T, %X

17
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~B4
Code 49 Bar Code

Description: The “B4 command is a multi-row, continuous, variable-length
symbology capable of encoding the full 128-character ASCII set. It is ideally suited
for applications where large amounts of data are required in a small space.

The code consists of two to eight rows. A row consists of a leading quiet zone, four
symbol characters encoding eight code characters, a stop pattern, and a trailing quiet
zone. Rows are separated by a separator bar with a height of one module. Each
symbol character encodes two characters from a set of 49 code characters.

® ”B4 has a fixed print ratio.

® Rows can be scanned in any order.
Format: “B40o,h,f;m
Parameters:

0o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current "FW value

h = height multiplier of individual rows
Accepted Values: 1 to height of label
Default Value: Value set by “"BY
This number multiplied by the module equals the height of the
individual rows in dots. [ is not a recommended value.

f = printinterpretation line
Accepted Values:
N = No line printed
A = Print interpretation line above code
B = Print interpretation line below code
Default Value: N
When code exceeds 2 rows, expect the interpretation line to extend
beyond the right edge of the code.
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m = starting mode

Accepted Values:
0 = Regular Alphanumeric Mode
1 = Multiple Read Alphanumeric
2 = Regular Numeric Mode
3 = Group Alphanumeric Mode
4 = Regular Alphanumeric Shift 1
5 = Regular Alphanumeric Shift 2
A = Automatic mode. The printer determines starting mode by

analyzing field data.
Default Value: A

Example:

12345RECIE

SHACFOLSE - 1Ea~EYd
“HAMH 28 B A
"FO12345ABCOE " ¥E

Comments: If additional information about the Code 49 Bar Code is required, refer
to Appendix H in Volume Two for AIM, Inc. contact information.
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Field Data
Set

- O

I NXXS<CHOIAODUVOZErXce—IOTMMUOW>OO~NDGRAWN

SPACE
$
/
++
%
< (Shift 1)
> (Shift 2)
:(N.A)
; (NA)
? (N.A)
= (Numeric Shift)

Unshifted
Character Set

0

I N<XXS<CHOWIOTVOZZIrXc—TOTMMUIUOW>OOND N AWN =

SPACE

++
%

Shift 1
Character Set

reserved

Shift 2
Character Set

NS XSE<C~+~0W-0TO0533 —x——Q 0200V ———Q OV Il A~

]

U ~—~~T
-

Code 49 Shift 1 and 2 Character Substitutions

20
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Code 49 Field Data Character Set

The “FD data sent to the printer when using starting modes 0 to 5 is based on the
Code 49 Internal Character Set. This is shown in the first column of the Code 49
table on the previous page. The characters

; < = > ?

are special Code 49 control characters.

Valid field data must be supplied when using modes 0 to 5. Shifted characters are
sent as a two-character sequence of a shift character followed by a character in the
unshifted character set.

For example, to encode a lowercase “a,” send a “Shift 2 (>)” followed by an
uppercase “A.” If interpretation line printing is selected, a lowercase “a” will print
in the interpretation line. This will reflect what the output from the scanner will
read. Code 49 uses uppercase alphanumeric characters only.

If an invalid sequence is detected, the Code 49 formatter will stop interpreting field
data and print a symbol with the data up to the invalid sequence. The following are
examples of invalid sequences:

® Terminating numeric mode with any characters other than 0 through 9 or a Numeric
Space.

® Starting in Mode 4 (Regular Alphanumeric Shift 1) and the first field data character is
not in the Shift 1 set.

® Starting in Mode 5 (Regular Alphanumeric Shift 2) and the first field data character is
not in the Shift 2 set.

® Sending Shift 1 followed by a character not in the Shift 1 set.
® Sending Shift 2 followed by a character not in the Shift 2 set.
® Sending two Shift 1 or Shift 2 control characters.

Advantages of Using the Code 49 Automatic Mode

Using the default (automatic mode) completely eliminates the need for selecting the
starting mode or manually performing character shifts. The automatic mode
analyzes the incoming ASCII string, determines the proper mode, performs all
character shifts, and compacts the data for maximum efficiency.

Numeric mode will only be selected or shifted when five or more continuous digits
are found. Numeric packaging provides no space advantage for numeric strings
consisting of fewer than eight characters.
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~B7
PDF417 Bar Code

Description: The “B7 command is a two-dimensional, multi-row, continuous
stacked symbology. PDF417 is capable of encoding over 1,000 characters per bar
code. It is ideally suited for applications where large amounts of information are
required at the time the bar code is read.

The code consists of 3 to 90 stacked rows. Each row consists of start and stop
patterns and symbol characters called “code-words.” A “code-word” consists of four
bars and four spaces. A three code-word minimum is required per row.

® PDF417 has a fixed print ratio.
Format: “B70,h,s,c,r,t
Parameters:

0o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current “"FW value

h = bar code height for individual rows
Accepted Values: 1 to height of label
Default Value: Value set by “BY
This number multiplied by the module equals the height of the
individual rows in dots. / is not a recommended value.

s = security level
Accepted Values: 1 to 8 (error detection and correction)
Default value: 0 (error detection only)
This determines the number of error detection and correction code-
words to be generated for the symbol. The default level provides only
error detection without correction. Increasing the security level adds
increasing levels of error correction and increases the symbol size.

¢ = number of data columns to encode
Accepted Values: 1 to 30
Default Value: 1:2 (row-to-column aspect ratio)
The user can specify number of code-word columns given control over
the width of the symbol.
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r = number of rows to encode
Accepted Values: 3 to 90
Default value: 1:2 row-to-column aspect ratio.
The user can specify the number of symbol rows giving control over
the height of the symbol.
For example, with no row or column values entered, 72 code-words
would be encoded into a symbol of 6 columns and 12 rows. Depending
on code-words, the aspect ratio will not always be exact.

t = truncate right row indicators and stop pattern
Accepted Values: Y (perform truncation) and N (no truncation).
Default Value: N

Example 1:

The following code will generate the symbol shown below left. The text used in the
AFD statement is listed to the right of the bar code.

~XABY2, 3

~F010,10"B7N,5,5,,83,N

"FD[Text shown at right of bar code]"FS
X7

Zebra Technologies Gorporation strives
to be the expett supplier of innovative
solutions to specialty demand labeling
and ticketing problems of business and
government. We will attract and

retain the best people who will
understand our customer’s needs and
provide them with sysiems, hardware,
software, consumables and service
offering the best value, high

quality, and reliable performance,

all delivered in a timely manner.
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Example 2
PDF417 mlhoul Truncation bemg selected
PDF4I17IW|!h Truncatlon being selected
Comments:

® Ifboth columns and rows are specified, their product must be less than 928.
® No symbol is printed if the product of columns and rows is greater than 928.

® No symbol is printed if total code-words is greater than the product of columns and
TOWS.

® Serialization is not allowed with this bar code.

® The truncation feature can be used in situations where label damage is not likely. The
right row indicators and stop pattern will be reduced to a single module bar width.

The difference between a non-truncated and a truncated bar code is shown in Example
2.

24
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Special Considerations for ™~ BY When Using PDF417

When used with #B7, the parameters for the “BYw,r,t command are:

w = module width. Default =2. Limited to 10.
r = ratio. Default = 3. Ratio is fixed and does not effect PDF417.
h = height of bars (overall symbol height). PDF417 uses this only when

row height is not specified in the *B7 / parameter.

Special Considerations for ~ FD When Using PDF417

The character set sent to the printer includes the full ASCII set except for those
characters with special meaning to the printer.

CR/LF have become valid characters for all ~FD statements. The following scheme
will be used:

\& = carriage return/line feed

\(*) = soft hyphen (word break with a dash)
W\ = backslash (\)

(*) = Any alphanumeric character

® ACI13 must be selected in order to print a backslash (\).

® If asoft hyphen is placed near the end of a line, the hyphen will be printed. If it is not
placed near the end of the line, it will be ignored. This is ignored in the “B7 bar code.
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~B8
EAN-8 Bar Code

Description: The “B8 command is the shortened version of the EAN-13 bar code.
EAN is an acronym for European Article Numbering. Each character in the EAN-8
bar code is composed of four elements: two bars and two spaces.

* "B8 supports a fixed ratio.

® Field data ("FD) is limited to exactly seven characters. ZPL II automatically pads or
truncates on the left with zeros to achieve the required number of characters.

® When using JAN-8 (Japanese Article Numbering), a specialized application of
EAN-8, the first two non-zero digits sent to the printer will always be 49.

Format: “B8o,h,f,g
Parameters:

0o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current “"FW value

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code

Accepted Values: Y (yes) or N (no)
Default Value: N
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Example:

1234 2670
ANACFD1BE, {PB*EYS
~BEH. 188 Y, M
AFD 1234567442

EAN-8 Characters

o N B~ NN O
O N L W

Comments: If additional information about the EAN-8 Bar Code is required, refer to

Appendix H in Volume Two for AIM, Inc. contact information.
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~B9
UPC-E Bar Code

Description: The “B9 command is a variation of the UPC symbology used for
number system 0. It is a shortened version of the UPC-A bar code in which zeros are
suppressed, resulting in codes that require less printing space. The 6 dot/mm, 12
dot/mm, and 24 dot/mm printheads produce the UPC/EAN symbologies at 100
percent of the size. However, an 8 dot/mm printhead will produce the UPC/EAN
symbologies at a magnification factor of 77 percent.

Each character in a UPC-E bar code is composed of four elements: two bars and two
spaces. The “BY command must be used to specify the width of the narrow bar.

® "B9 supports a fixed ratio.
® Field data ("FD) is limited to exactly 10 characters, requiring a five-digit
manufacturer’s code and five-digit product code.

® When using the zero-suppressed versions of UPC, the user must enter the full
10-character sequence. ZPL II will calculate and print the shortened version.

Format: "Bo,h,f,g,¢
Parameters:

0 = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current “"FW value

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g¢ = printinterpretation line above code
Accepted Values: Y (yes) or N (no)
Default Value: N

e = print check digit

Accepted Values: Y (yes) or N (no)
Default Value: Y
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““I ‘ ‘I UPC-E Characters
1

0712345371

Example:

“HAA*F0154 . 1aa~B'Y3
TEANL18E .Y MY
“FD1 238888845 K2

e e N L A =
O 9 W W

Four Rules for Proper Product Numbers

1. If the last three digits in the manufacturer’s number are 000, 100, or 200,
valid Product Code numbers are 00000 to 00999.

2. If the last three digits in the manufacturer’s number are 300, 400 , 500, 600,
700, 800, or 900, valid Product Code numbers are 00000 to 00099.

3. If the last two digits in the manufacturer’s number are 10, 20, 30, 40, 50, 60,
70, 80, or 90, valid Product Code numbers are 00000 to 00009.

4. If the manufacturer’s number does not end in zero (0), valid Product Code
numbers are 00005 to 00009.

Comments: If additional information about the UPC-E Bar Code is required, refer to
Appendix H in Volume Two for AIM, Inc. contact information.
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~“BA
Code 93 Bar Code

Description: The “BA command is a variable length, continuous symbology. It is
used in many of the same applications as Code 39. It uses the full 128-character
ASCII Code. ZPL 11, however, does not support ASCII control codes or escape
sequences. It uses the substitute characters shown below.

Control Code ZPL II Substitute

Ctrl $ &
Ctrl % ‘
Ctrl/ (
Ctrl + )

Each character in Code 93 Bar Code is composed of six elements: three bars and
three spaces. Although invoked differently, the human-readable interpretation line
will print as though the control code has been used.

* "BA supports a fixed print ratio.
® Field data ("FD) is limited to the width (or length, if rotated) of the label.

Format: “"BAo,h,f,g,c

Parameters:

0o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current “"FW value

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

f = printinterpretation line

Accepted Values: Y (yes) or N (no)
Default Value: Y
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g = printinterpretation line above code
Accepted Values: Y (yes) or N (no)

Default Value:

N

e = print check digit
Accepted Values: Y (yes) or N (no)

Default Value: N
Example:
Code 93 Characters
1 23 456 7890
ABCDETFGHTIIK
LMNOPQRSTUV
Oi23AECO ¢
W XYZ
o 4+ o 4
“HATFO1EE . PS5 EY 3 5/ no& )
SPACE
“HAH » 188 2 o M oM
~ " Denotes an internal start/stop character
FL12345ABCOE A that must precede and follow every bar
code message.

Comments: All the control codes are used in pairs. For specific details, refer to the

Code 93 specification.

Code 93 is also capable of encoding the full 128-character ASCII Set. See Tables A
and B on the following pages.

If additional information about the Code 93 Bar Code is required, refer to Appendix
H in Volume Two for AIM, Inc. contact information.
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Full ASCI/I Mode for Code 93

Code 93 can generate the full 128-character ASCII Set using paired characters as
shown in tables A and B.

Table A: Code 93 Full ASCII Mode

ASCII Code 93 ASCII Code 93
NUL ‘U SP Space
SOH &A ! (A
STX &B “ (B
ETX &C # (C
EOT &D $ (D
ENQ &E % (E
ACK &F & (F
BEL &G ‘ (G

BS &H ( (H
HT &l ) (I
LF &J * (
VT &K ++ ++
FF &L ‘ (L
CR &M - -
SO &N . .
Sl &0 / /
DLE &P 0 o}
DC1 &Q 1 1
DC2 &R 2 2
DC3 &S 3 3
DC4 &T 4 4
NAK &U 5 5
SYN &V 6 6
ETB &W 7 7
CAN &X 8 8
EM &Y 9 9
SUB &Z : Z
ESC ‘A : ‘F
FS ‘B < ‘G
FS ‘C = ‘H
RS ‘D > |
us ‘E ? J
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Table B: Code 93 Full ASCII Mode

3
o
L L0 ULOT=2XAZZO0AIEAEARE X 2NEOXO!
o]
(&
rr -
c - T OQ O T O DD — =X — EC O QT ="MW+ 3> X >Nw—~Q W
N o)
<
™
(<7]
“ > <OmO0AWLOI—5X¥ 0SZ0AOXNDHIDI>SZTX>NXYXJISZO
o]
(&

ASCII

QKL UOUAWLOI—"DXY 1=Z000XNFD>ZTX>N—— —<
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~BB
CODABLOCK Bar Code

Description: The “BB command is a two-dimensional multi-row, stacked
symbology. It is ideally suited for applications that require large amounts of
information.

Depending on the mode selected, the code consists of 1 to 44 stacked rows. Each
row begins and ends with a start/stop pattern.

* CODABLOCK A supports variable print ratios.
®* CODABLOCK E and F support only fixed print ratios.

Format:"BBo,h,s,c,r,m
Parameters:

0o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B =read from bottom up, 270 degrees
Default Value: N

h = bar code height for individual rows (in dots)
Accepted Values: 2 to 32000
Default Value: 8
This number, multiplied by the module, equals the height of the
individual row in dots.

s = security level
Accepted Values: Y (yes) or N (no)
Default Value: Y
This determines if symbol check-sums will be generated and added to
the symbol. Check sums are never generated for single-row symbols.
This can only be turned off if parameter m is set to 4.

¢ = number of characters per row (data columns).
Accepted Values: 2 to 62 characters
This is used to encode a CODABLOCK Symbol. It gives the user
control over the width of the symbol.
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number of rows to encode
Accepted Values:
CODABLOCK A: 1to22
CODABLOCK EandF:2to 4

® Ifvalues for c and r are not specified, a single row will be produced.

® Ifavalue for r is not specified, and ¢ exceeds the maximum range, a single
row equal to the field data length will be produced.

® Ifavalue for c is not specified, the number of characters per row is derived
by dividing the field data by the value of 7.

® Ifboth parameters are specified, the amount of field data must be less than
the product of the specified parameters. If the field data exceeds the value
of the product, either no symbol or an error code is printed (if *"CV is
active).

® If'the data field contains primarily numeric data, fewer than the specified
rows may be printed. If the field data contains several shift and code switch
characters, more than the specified number of rows may be printed.

mode
Accepted Values: A, E, F
CODABLOCK A uses the Code 39 character set.
CODABLOCK F uses the Code 128 character set.
CODABLOCK E uses the Code 128 character set and
automatically adds FNCI.
Default Value: F
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Example:
The code below prints the following CODABLOCK bar code.

~"XA"LH10,10"FS

~BY2,37"F050,50"BBN, 30,,30,44,E

"FD Zebra Technologies Corporation strives to be the
expert supplier of innovative solutions to specialty
demand labeling and ticketing problems of business
and government. We will attract and retain the best
people who will understand our customer’s needs and
provide them with systems, hardware, software,
consumables, and service offering the best value,
high gquality, and reliable performance, all delivered
in a timely manner.”FS

~"XZ
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Special Considerations for the ™~ BY Command When Using ~ BB

The parameters for the “BYw,r,h command, when used with a “BB code, are as
follows:

w = Module width. Default Value: 2 Maximum Value: 10. (CODABLOCK A
only).

r = Ratio. Default Value: 3 (fixed value; this has no effect on CODABLOCK E
or F).

h = Height of bars. CODABLOCK uses this as the overall symbol height only
when the row height is not specified in the “BB / parameter.

Special Considerations for ~ FD Character Set When Using ™~ BB
The character set sent to the printer depends on the mode selected in parameter m.

CODABLOCK A: Uses the same character set as Code 39. If any other
character is used in the “FD statement, either no bar code is printed or an error
message is printed (if *CV is active).

CODABLOCK E: The automatic mode includes the full ASCII set except for
those characters with special meaning to the printer. Function codes or the Code
128 subset A <nul> character can be inserted through the use of the “"FH
command.

<fncl>= 80 hex <fnc3>= 82 hex
<fnc2>= 81 hex <fnc4>= 83 hex
<nul>= 84 hex

For any other character above 84 hex, either no bar code is printed or an error
message is printed (if *CV is active).

CODABLOCK F: Uses the full ASCII set except for those characters with
special meaning to the printer. Function codes or the Code 128 subset A <nul>
character can be inserted through the use of the “FH command.

<fncl>= 80 hex <fnc3>= 82 hex
<fnc2>= 81 hex <fnc4>= 83 hex
<nul>= 84 hex

Comments: If additional information about the CODABLOCK Bar Code is
required, refer to Appendix H in Volume Two for AIM, Inc. contact information.
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~BC
Code 128 Bar Code (Subsets A, B, and C)

Description: The “BC command is a high-density, variable length, continuous,
alphanumeric symbology. It was designed for complexly encoded product
identification.

Code 128 has three subsets of characters. There are 106 encoded printing characters
in each set, and each character can have up to three different meanings, depending on
the character subset being used. Each Code 128 character consists of six elements:
three bars and three spaces.

® /BC supports a fixed print ratio.
® Field data ("FD) is limited to the width (or length, if rotated) of the label.

Format: “"BCo,h,f,g,e,m
Parameters:

o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current "FW value

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y
The interpretation line can be printed in any font by placing the font
command before the bar code command.

g = printinterpretation line above code
Accepted Values: Y (yes) or N (no)
Default Value: N

e = UCC check digit
Accepted Values: Y (yes) or N (no)
Default Value: N
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m = mode
Accepted Values:

N — no selected mode

U — UCC Case Mode

A — Automatic Mode. This analyzes the data sent and
automatically determines the best packing method. The full
ASCII character set can be used in the “FD statement. The
printer will determine when to shift subsets. A string of four

or more numeric digits will cause an automatic shift to subset
C

Default Value: N

123436

“HWASFO1ea, 1ea By

Example:

“HCH » 188 %Y oMo H
“FD123456 K2

Comments: If additional information about the Code 128 bar code is required, refer
to Appendix H in Volume Two for AIM, Inc. contact information.
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The following tables represent the Code 128 Character Sets.

Value

O 01NN AW —O

Code A

SP
!

n

#
$
%
&
(
)
*

++

XAV DE W — O~ -

HBOTOZEOARA——=TZTQM@OUAQTEE@ >V I A -

Code B

SP
!

"

#
$
%
&
(
)
B3

++

O 01NN W —O -

HnFOWOZICA——=TQM@OmUQE>E 2V I Av: -

Code C
00

Value

Code A

S N X E <O

Code B

S N K E <O

A — N X S < v O0T OB 8 —F—=500@ -0 L0 T -

DEL
FNC3
FNC2
SHIFT
Code C
FNC4
Code A
FNC1
START (Code A)
START (Code B)
START (Code C)
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Special Conditions if UCC Case Mode is Selected
1. More than 19 digits in “FD or ~SN will be eliminated.

2. Fewer than 19 digits in “FD or “SN will add zeros to the right to bring count
to 19. This produces an invalid interpretation line.

Code 128 Subsets

The three Code 128 character subsets are referred to as Subset A, Subset B, and
Subset C. A subset may be selected in one of two ways:

1. A special Invocation Code can be included in the field data ("FD) string
associated with that bar code.

2. Place the desired Start Code at the beginning of the field data. If no Start
Code is entered, Subset B will be used.

To change subsets within a bar code, place the appropriate Invocation Code at the
appropriate points within the field data string. The new subset will stay in effect until
changed with appropriate Invocation Code. For example, in Subset C, “>7" in the
field data changes the Subset to A.

The table below shows the Code 128 Invocation Codes and Start Characters for the
three subsets.

Invocation Decimal Subset A Subset B Subset C
Code Value Character Character Character
>< 62
>0 30 > >
>= 94 ~
>1 95 USQ DEL
>2 96 FNC 3 FNC 3
>3 97 FNC 2 FNC 2
>4 98 SHIFT SHIFT
>5 99 CODE C CODE C
>6 100 CODE B FNC 4 CODE B
>7 101 FNC 4 CODE A CODE A
>8 102 FNC 1 FNC 1 FNC 1
Start Characters

>9 103 Start Code A (Numeric Pairs give Alpha/Numerics)
>: 104 Start Code B (Normal Alpha/Numeric)

Code 128 Invocation Characters
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Example of Code 128 — Subset B

Since Code 128 Subset B is the most commonly used subset, ZPL II defaults to
Subset B if no start character is specified in the data string. This is illustrated in the
following two samples.

The bar codes in the following two samples are identical.

CODEL1Z22 CODE122

“HATFOl1EE. 73 “MAFD1 BB, FE
“BCH. 188, YKo W “BCH. 188, 7. Ha H
“FOCODE12E"AZ “FD::CODELZ2BKS
Figure A: Subset B with Figure B: Subset B with
no start character start character

The first two commands (*XA"FO100,75) start the label format and set the field
origin (from the upper-left corner) where the bar code field begins — 100 dots across
the x-axis and 75 dots down the y-axis.

The third command (*"BCN,100,Y,N,N) calls for a Code 128 bar code to be printed
with no rotation and a height of 100 dots.

Command four ("FDCODE128 in Figure A) and (*"FD>:CODE128 in Figure B)
specify the content of the bar code.

Command five (*XZ) indicates the end of the print field and the end of the label
format.

The interpretation line will print below the code with the UCC check digit turned off.

The “"FD command for Figure A does not specify any subset, so Subset B is used. In
Figure B, the “"FD command specifically calls Subset B. Although ZPL II defaults
to Code B, it is a very good practice to include the invocation codes in the command.

Code 128 — Subset B is programmed directly as ASCII text, except for values greater
than 94 decimal and a few special characters:

A > o~

These characters must be programmed using the invocation codes.
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Example of Code 128 — Subsets A and C

Code 128, Subsets A and C are programmed as pairs of digits, 00-99, in the field
data string (refer to the Code 128 character chart on page 40).

In Subset A, each pair of digits results in a single character being encoded in the bar
code; in Subset C, they are printed as entered. Figure E below is an example of
Subset A. (The “>9” is the Start Code for Subset A.)

Non-integers programmed as the first character of a digit pair (D2) are ignored.
However, non-integers programmed as the second character of a digit pair (2D)
invalidate the entire digit pair, and the pair is ignored. An extra unpaired digit in the
field data string just before a code shift is also ignored.

Figure C and Figure D below are examples of Subset C. Notice that the bar codes in
the figures are identical. In the program code for Figure D, the “D” is ignored and
the 2 is paired with the 4.

s A S o CODELZS

“ARtFOLE6, PEABYS ~®A~FO18E , 7S~BY3 “EATFOlEE. 73Er3
~BCN - 185 Y+ My W SHEM 166 ¢ oM N ~BCN 108,11 e N
~FO 1 38243642 ~FOy ; 3902436 KZ ~FDBI547TZEET 1719247 K2
Figure C: Subset C, Figure D: Subset C, Figure E: Subset A
Normal Data ignoring the Alpha
character
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~BD
UPS MaxiCode Bar Code

Description: The “BD command creates a two-dimensional, optically read (not
scanned) code. This symbology was developed by UPS (United Parcel Service).

The code is generated from the information in the “FD statement which is described
below. Notice that there are no additional parameters for this code and it does not
generate an interpretation line. The “BY command has no affect on the UPS
MaxiCode Bar Code. However, the *CV command does work.

Format: “"BDm,n,t
Parameters:

m = mode
Accepted Values:
2 — Structured carrier message: numeric postal code (U.S.)
3 — Structured carrier message: alphanumeric postal code

(Non-U.S.)
4 — Standard symbol, secretary
5 — Full EEC

6 — Reader program, secretary
Default Value: 2

n = symbol number
Accepted Values: 1 to 8 may be added in a structured document.
Default Value: 1

t = total number of symbols
Accepted Values: 1 to 8, representing the total number of symbols in
this sequence.
Default Value: 1
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~FO050, 50

~CVY

"BD*"FH"FD001840152382802[)> 1EO01 1D961Z00004951 1DUPS

N 1D 06X610 1D

159 1D1234567 1D1/1 1D 1DY 1D

634 ALPHA DR 1DPITTSBURGH 1DPA 1E 04"FS
~F030,3007A0,30,30"FDMode2"FS

~XZ

o o
o
e 3%,
o
sooe
CLX
H
o
s
13
%
e

3
.

*y
.,
o
!
seo e

Mode2

Special Considerations for ™ FD when Using ™~ BD

The ~FD statement is divided into two parts: a High Priority Message (hpm) and a
Low Priority Message (Ipm). There are two types of High Priority Messages. One is
for a U.S. Style Postal Code; the other is for a Non-U.S. Style Postal Code. The
syntax for either of these High Priority Messages must be exactly as shown or an
error message will be generated.

Format: "FD <hpm><lpm>

Parameters:

<hpm> =

high priority message (only applicable in Modes 2 and 3)

Accepted Values: 0 through 9, except where noted.

U.S. Style Postal Code (Mode 2)
<hpm> = aaabbbcccccdddd
aaa = three-digit class of service
bbb = three-digit country zip code
cccce = five-digit zip code

dddd = four-digit zip code extension. If none exists, four zeros

must be entered (0000).
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<lpm> =

Comments:

Non-U.S. Style Postal Code (Mode 3)

<hpm> = aaabbbccccec

aaa = three-digit class of service
bbb = three-digit country zip code
ccecee = six-digit zip code (0-9 or A-Z)

low priority message (only applicable in Modes 2 and 3)
Gs is used to separate fields in a message (0x1D). Rs is used to
separate format types (Ox1E). Eot is the end of transmission character.

Message Header
Transportation Data
Format Header
Tracking Number*
SCAC*

UPS Shipper Number
Julian Day of Pickup
Shipment ID Number
Package n/x

Package Weight
Address Validation
Ship to Street Address
Ship to City

Ship to State

Rs

End of Message

(* Mandatory Data for UPS)

D>Rs

01Gs96

<tracking number>
Gs<SCAC>
Gs<shipper number>
Gs<day of pickup>
Gs<shipment ID number>
Gs<n/x>
Gs<weight>
Gs<validation>
Gs<street address>
Gs<city>

Gs<state>

Rs

Eot

® The formatting of <hpm> and <Ipm> only apply when using Modes 2 and 3. Mode 4,
for example, will take whatever data is defined in the “FD command and place it in
the symbol.

® UPS requires that certain data be present in a defined manner. When formatting
MaxiCode data for UPS, always use uppercase characters. When filling in the
“fields” in the <lpm> for UPS, follow the data size and types as specified in Guide to
Bar Coding with UPS.

® Ifyou do not choose a mode, the default mode will be Mode 2. If you use non-U.S.
postal codes, you will probably get an error message (invalid character or message too
short). When using non-U.S. codes, use mode 3.

® ZPL doesn’t automatically change your mode based on the zip code format.

® When using special characters, such as Gs, Rs, or Eot, use the “FH command to tell
ZPL to use the hexadecimal value following the underscore character ().
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~“BE
EAN-13 Bar Code

Description: The “BE command is similar to the UPC-A bar code. It is widely used
throughout Europe and Japan in the retail marketplace.

The EAN-13 bar code has 12 data characters, one more data character than the
UPC-A code. An EAN-13 symbol contains the same number of bars as the UPC-A,
but encodes a 13th digit into a parity pattern of the left-hand six digits. This 13th
digit, in combination with the 12th digit, represents a country code.

* "BE supports fixed print ratios.

® Field data ("FD) is limited to exactly 12 characters. ZPL II automatically truncates or
pads on the left with zeros to achieve the required number of characters.

® When using JAN-13 (Japanese Article Numbering), a specialized application of
EAN-13, the first two non-zero digits sent to the printer will always be 49.

Format: “"BEo,h,f,g
Parameters:

0 = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current "FW value

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code
Accepted Values: Y (yes) or N (no)
Default Value: N

e = print check digit

Accepted Values: Y (yes) or N (no)
Default Value: N
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Example:

UPC/EAN
Characters

O O000123 456784 0 1

2 3

“HAtFO154 . 1aa-BY3 4 5

“HEM.1@@.Y .M

“FD12345879" K2 6 7

8 9

Comments: The EAN-13 bar code uses the Mod 10 check-digit scheme for error
checking. For more information on Mod 10, refer to Appendix C in Volume Two.

If additional information about the EAN-13 bar code is required, refer to Appendix
H in Volume Two for AIM, Inc. contact information

49



ZPL Il Programming Guide Volume One: Command Reference for X.10

50

~BF
Micro-PDF417 Bar Code

Description: The “BF command is a two-dimensional, multi-row, continuous,
stacked symbology identical to PDF417, except it replaces the 17-module-wide
start/stop patterns and left/right row indicators with a unique set of 10-module-wide
row address patterns designed to reduce overall symbol width and to allow linear
scanning at row heights as low as 2X.

Micro PDF417 is designed for applications with a need for improved area efficiency
but without the requirement for PDF417°s maximum data capacity. It may only be
printed in specific combinations of rows and columns up to a maximum of four data
columns by 44 rows.

Field data ("FD) and field hexadecimal (*"FH) are limited to:

® 250 7-bit characters
® 150 8-bit characters
® 366 4-bit numeric characters

Format: “BFo,h,m
Parameters:

0 = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current "FW value

h = bar code height (in dots)
Accepted Values: 1 to 9999
Default Value: Value set by “BY or 10 (if no “BY value exists)

m = mode
Accepted Values: 0 to 33 (refer to the Micro-PDF Mode table on page
52)
Default Value: 0 (refer to the Micro-PDF Mode Table on page 52)
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Example: The following ZPL II code will generate the bar code printed at left:

~"XA®BY6"BFN, 8,3
~"FDABCDEFGHIJKLMNOPQRSTUV"FS
~XZ

To encode data into the Micro-PDF417 bar code, follow the procedure below.

Encoding Data into a Micro-PDF417 Bar Code

1. Determine the type of data that will be encoded (e.g., ASCII characters,
numbers, 8-bit data, or a combination).

2. Determine the maximum amount of data that will be encoded within the bar
code (e.g., number of ASCII characters, quantity of numbers, or quantity of
8-bit data characters).

3. Determine the percentage of check digits that will be used within the bar
code. The higher percentage of check digits that are used, the more resistant
the bar code will be to damage — however, the size of the bar code will
increase.

4. Use the Micro-PDF417 Mode Table on the next page with the information
gathered from the questions above to select the mode of the bar code.
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Micro-PDF417 Mode Table

Mode | Number | Number % of Max Max
M) of Data | of Data | Cws for | Alpha Digits
Columns | Rows EC Characters
0 1 11 64 6 8
1 1 14 50 12 17
2 1 17 41 18 26
3 1 20 40 22 32
4 1 24 33 30 44
5 1 28 29 38 55
6 2 8 50 14 20
7 2 11 41 24 35
8 2 14 32 36 52
9 2 17 29 46 67
10 2 20 28 56 82
11 2 23 28 64 93
12 2 26 29 72 105
13 3 6 67 10 14
14 3 8 58 18 26
15 3 10 53 26 38
16 3 12 50 34 49
17 3 15 47 46 67
18 3 20 43 66 96
19 3 26 41 90 132
20 3 32 40 114 167
21 3 38 39 138 202
22 3 44 38 162 237
23 4 6 50 22 32
24 4 8 44 34 49
25 4 10 40 46 67
26 4 12 38 58 85
27 4 15 35 76 111
28 4 20 33 106 155
29 4 26 31 142 208
30 4 32 30 178 261
31 4 38 29 214 313
32 4 44 28 250 366
33 4 4 50 14 20
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~ Bl
Industrial 2 of 5 Bar Code

Description: The “BI command is a discrete, self-checking, continuous numeric
symbology. Industrial 2 of 5 bar code has been in use the longest of the 2 of 5
family of bar codes. Of that family, the Standard 2 of 5 and Interleaved 2 of 5 bar
codes are also available in ZPL II.

With Industrial 2 of 5, all of the information is contained in the bars. Two bar widths
are employed in this code, the wide bar measuring three times the width of the
narrow bar.

* /BI supports a print ratio of 2.0:1 to 3.0:1.
® Field data ("FD) is limited to the width (or length, if rotated) of the label.

Format: "Blo,h,f,g

Parameters:

0 = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current "FW value

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code

Accepted Values: Y (yes) or N (no)
Default Value: N
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Example:

1234506

*ARFO18d . 1Ba~EYS
“EIM-10@.Y M
“FOl23456" 42

Industrial 2 of 5 Bar Code

Characters
0 1
2 3
4 5
6 7
8 9

Start (internal)
Stop (internal)

Comments: If additional information about the Industrial 2 of 5 bar code is required,

refer to Appendix H in Volume Two for AIM, Inc. contact information.
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~BJ
Standard 2 of 5 Bar Code

Description: The “BJ command is a discrete, self-checking continuous numeric
symbology.

With Standard 2 of 5, all of the information is contained in the bars. Two bar widths
are employed in this code, the wide bar measuring three times the width of the
narrow bar.

* "Bl supports a print ratio of 2.0:1 to 3.0:1.
® Field data ("FD) is limited to the width (or length, if rotated) of the label.

Format: "BJo,h,f,g
Parameters:

0o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B =read from bottom up, 270 degrees
Default Value: Current “"FW value

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code

Accepted Values: Y (yes) or N (no)
Default Value: N
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Example:
Standard 2 of 5 Bar Code
Characters

0 1

2 3

123454 4 5

6 7

“HACFOlEE . 1aa-BY3 o 0

“HIM 15T .M

“FO1 23456 *KZ Start (automat.ic)
Stop (automatic)

Comments: If additional information about the Standard 2 of 5 bar code is required,

refer to Appendix H in Volume Two for AIM, Inc. contact information.
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*"BK
ANSI Codabar

Description: The “BK command is currently used in a variety of information
processing applications such as libraries, the medical industry, and overnight
package delivery companies. This bar code is also known as USD-4 code, NW-7
and 2 of 7 code. It was originally developed for retail price-labeling use.

Each character in this code is composed of seven elements: four bars and three
spaces. Codabar bar codes use two character sets, numeric and control (start/stop)
characters.

* /BI supports a print ratio of 2.0:1 to 3.0:1.
® Field data ("FD) is limited to the width (or length, if rotated) of the label.

Format: “BKo,e,h,f,g k.l
Parameters:

0 = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current "FW value

e = check digit (not implemented)
Accepted Values: Y (yes) and N (no)
Default Value: N

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by "BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code
Accepted Values: Y (yes) or N (no)
Default Value: N

k = designates start character

Accepted Values: B,C,D,E,N, T, or *
Default Value: A
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1 = designates stop character
Accepted Values: B, C,D,E,N, T, or *
Default Value: A

Example:

ANSI Codabar Characters

| | || |||||| | | Control Characters

R123456H s

0N B NO
O 3 N W=

~HATFO1EE - 1 ee EYS : *
“BKM H 158 % M. P A Start/Stop Characters

"FO123456 %2

oWy
Mm% Z 4

Comments: If additional information about the ANSI Codabar bar code is required,
refer to Appendix H in Volume Two for AIM, Inc. contact information.
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~BL
LOGMARS Bar Code

Description: The “BL command is a special application of Code 39 used by the
Department of Defense (DOD). LOGMARS is an acronym for Logistics
Applications of Automated Marking and Reading Symbols.

* "Bl supports a print ratio of 2.0:1 to 3.0:1.
® Field data ("FD) is limited to the width (or length, if rotated) of the label.

Format: “BLo,h,g

Parameters:

0o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current “"FW value

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

g = printinterpretation line above code

Accepted Values: Y (yes) or N (no)
Default Value: N
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Example:
LOGMARS Characters
1 23 45 6 7 8 9 0
1=AE0 A B C D E F G H I
JJ K L M N OU&P QR
sRTFOlER. TS™EYS S TUV WXY Z
“BLH. 10N
_ * + 0
“FD12RE"RZ ’ $ 7/ &
SPACE

Comments: The LOGMARS bar code produces a “mandatory” check digit using
MOD 43 calculations. For further information, refer to Appendix D in Volume Two.

If additional information about the ANSI Codabar bar code is required, refer to
Appendix H in Volume Two for AIM, Inc. contact information.
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~BM
MSI Bar Code

Description: The “BM command is a pulse-width modulated, continuous, non-self
checking symbology. It is a variant of the Plessey bar code.

Each character in the MSI bar code is composed of eight elements: four bars and four
adjacent spaces.

* "Bl supports a print ratio of 2.0:1 to 3.0:1.

® Field data ("FD) is limited to 1 to 14 digits when parameter e is B, C, or D. "FD is
limited to 1 to 13 digits when parameter e is A, plus a quiet zone.

Format: “"BMo,e,h,f,g,e2
Parameters:

o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B =read from bottom up, 270 degrees
Default Value: Current "FW value

e = check digit selection
Accepted Values:
A =no check digits
B=1Mod 10
C=2Mod 10
D=1Mod 10 and 1 Mod 11
Default Value: B

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code
Accepted Values: Y (yes) or N (no)
Default Value: N
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e2 = designates start character
Accepted Values: Y (yes) or N (no)
Default Value: N

Example:

1

ARACFO1BE, 18a8EYS
“BMHLE. 18E .Y .MM
AFD1234564KE

~N DB W
e e

Comments: If additional information about the MSI bar code is required, refer to
Appendix H in Volume Two for AIM, Inc. contact information.
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~BP
Plessey Bar Code

Description: The “BP command is a pulse-width modulated, continuous, non-self-
checking symbology.

Each character in the Plessey bar code is composed of eight elements: four bars and
four adjacent spaces.

* "Bl supports a print ratio of 2.0:1 to 3.0:1.
® Field data ("FD) is limited to the width (or length, if rotated) of the label.

Format: "BPo,e,h,f,g
Parameters:

0o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current “"FW value

e = print check digit
Accepted Values: Y (yes) and N (no)
Default Value: N

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code

Accepted Values: Y (yes) or N (no)
Default Value: N
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Example:

12345

SHACFOLEE , 1BBBY2
“EPM M. 188, 7. H
“FO12345+K2

Plessy Characters
0 8

G e NV, B S VS T S ]
o m O O w » o

Comments: If additional information about the Plessy bar code is required, refer to

Appendix H in Volume Two for AIM, Inc. contact information.
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~BQ
OR Code Bar Code

Description: The “BQ command produces a matrix symbology consisting of an
array of nominally square modules arranged in an overall square pattern. A unique
pattern at three of the symbol’s four corners assists in determining bar code size,
position, and inclination.

A wide range of symbol sizes is possible along with four levels of error correction.
User-specified module dimensions provide a wide variety of symbol production
techniques.

QR Code Model 1 is the original specification, while QR Code Model 2 is an
enhanced form of the symbology. Model 2 provides additional features and can be
automatically differentiated from Model 1.

Model 2 is the recommended model and should normally be used.
This bar code is printed using field data specified in a subsequent “FD stream.

Encodable character sets include numeric data, alphanumeric data, 8-bit byte data,
and Kanji characters.

Format: "BQa,b,c

Parameters:
a = field position
Accepted Values: Rotation is not supported. “FW has no effect on
rotation.
Fixed Value: Normal
b = model

Accepted Values: 1 (original) and 2 (enhanced — recommended)
Default Value: 2

¢ = magnification factor
Accepted Values: 1 through 10
Default Value:
1 on 150 dpi printers
2 on 200 dpi printers
3 on 300 dpi printers
6 on 600 dpi printers
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Example:

The following ZPL II code will generate the label printed below.

XA
~F020,20”BON, 2, 10~"FDMM, AAC-42"FS
X7

Comments: If additional information about the QR Code bar code is required, refer
to Appendix H in Volume Two for AIM, Inc. contact information.

On the following pages are specific commands for formatting the *BQ command
with the “FD statements that contain the information to be coded.
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Considerations for AFD When Using the QR Code:
QR Switches (formatted into the " FD field data)

Mixed mode <D>
D = allows mixing of different types of character modes in one code.

Code No. <01 16>
Value = subtracted from the Nth number of the divided code (must be 2
digits).

No. of divisions <02 16>
No. of divisions (must be 2 digits).

Parity data <1 byte>
Value obtained by calculating at the input data (the original input data
before divided byte-by-byte through the EX-OR operation).

Error correction level <H, Q, M, L>
H = Ultra High Reliability Level
Q = High Reliability Level
M = Standard Level (Default)
L = High Density Level

Character Mode <N, A, B, K>

N = Numeric

A = Alphanumeric

Bxxxx = 8-bit Byte mode. Handles the 8-bit Latin/Kana character
set in accordance with JIS X 0201 (character values 0x00 to
0xFF).

xxxx = No. of data characters is represented by 2 bytes of BCD

code

K = Kanji. Only handles Kanji characters in accordance with the
Shift JIS system based on JIS X 0208. This means that all
parameters after the character mode “K” should be 16-bit
characters. If there are any 8-bit characters (such as ASCII
code), an error will occur.

Data character string <Data>

Follows character mode or it will be the last switch in the “"FD
statement.
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Data input <A, M>
A = Automatic input (default). Data character string JIS8 unit,
Shift JIS. When the input mode is automatic input, the binary
codes of 0x80 to 0x9F and 0xEO to OxFF cannot be set.
M = Manual input

Two types of data input mode exist: Automatic (A) and Manual (M). If

A is specified, the character mode does not need to be specified. If M
is specified, the character mode must be specified.

~FD Field Data (Normal Mode)

Automatic Data Input (A) with Switches

~“FD

<Error correction level>A,
<Data character string>
~FS

Example: QR code, normal mode with automatic data input

XA
~"F020,20"BQ,2,10"FDQA,0123456789ABCD 2D code”FS
~XZ

<Error Correction level> Q (high)
<Input Mode> A (automatic setting)
<Data character string> 0123456789ABCD 2D code

Manual Data Input (M) with Switches

~“FD

<Error correction level>M,

<character mode><data character string>
~F'S

Example: QR code, normal mode with manual data input

XA
~"F020,20"BQ,2,10"FDHM,N123456789012345"FS
~XZ
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<Error Correction level> H
<input mode> M
<character mode> N
<data character string>

(ultra-high reliability level)
(manual input)

(numeric data)
123456789012345

Example: QR code, normal mode with standard reliability and manual data input.

XA

~F020,207BQ, 2, 10"FDMM, AAC-42"FS

~XZ

<Error Correction level> M
<input mode> M
<character mode> A
<data character string>

(standard reliability level)
(manual input)
(alphanumeric data)
AC-42

~FD Field Data (Mixed Mode - requires more switches)

Automatic Data Input (A) with Switches

"FD

<Code No.> <No. of divisions> <Parity data>,

<Error correction level> A,

<Data character string>,
<Data character string>,
< : >

>

<Data character string n**>

FS

Manual Data Input (M) with Switches

“FD

<Code No.> <No. of divisions> <Parity data>,

<Error correction level> M,

<Character mode 1> <Data character string 1>,
<Character mode 2> <Data character string 2>,
< > < : >,

<Character mode n> <Data character string n**>
~FS

n** up to 200 in mixed mode
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Example: QR code, mixed mode with manual data input

XA

~"¥F0,20,20"BQ,2,10"FDD03048F,1LM,N0123456789, A12AABB, BO

006grcode”FS
X7

<Mixed mode identifier> D
<Code No.> M
<No. of divisions> D
<Parity data> M
<Error correction level> L
<Input mode> M
Character mode> N
<Data character string>
<Character mode> A
<Data character string>
<Character mode> B

(mixed)

(code number)
(divisions)
(0x8F)

(high-density level)
(manual input)

(numeric data)
0123456789

(alphanumeric data)
12AABB

(8-bit byte data)

0006 Number of bytes

<Data character string>

qrcode

Example: QR Code, Mixed Mode with automatic data Input

XA

~¥F020,20"BQ,2,10"FDD03048F,LA,012345678912AABBgrcode

~FS
~XZ

<Mixed mode identifier>
<Code No.>

<No. of divisions>
<Parity data>

<Error correction level>
<Input mode>

<Data character string>

> ZOZ O

(mixed)

(code number)

(divisions)

(0x8F)

(high-density level)
(automatic input)
012345678912AABBqrcode
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~BS
UPC/EAN Extensions

Description: The “BS (UPC/EAN extensions) command is the 2- and 5-digit add-on
used primarily by publishers to create bar codes for ISBN’s (International Standard
Book Numbers). These extensions are handled as separate bar codes.

The “BS command is designed to be used with “BU (UPC-A Bar Code) and “B9
(UPC-E Bar Code).

* "Bl supports a fixed print ratio.

® Field data ("FD) is limited to exactly 2 or 5 characters. ZPL II automatically
truncates or pads on the left with zeros to achieve required number of characters.

Format: “BSo,h,f,g

Parameters:

o = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current “"FW value

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: Value set by “"BY

f = printinterpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code

Accepted Values: Y (yes) or N (no)
Default Value: Y
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UPC/EAN Two-Digit Example:

UPC/EAN Two-digit
Characters
0 1
1z 5 3
“EATFOLZE. 108™BYS 4 5
“BSH. 1BB. Y M
6 7
b b R
8 9
UPC/EAN Five-Digit Example:
UPC/EAN Five-digit
Characters
0 1
123545
2 3
“HACFOLDE . 18E~8Y3 4 5
“HSH 184 ,%H 6 7
FO12345™ KL 8 9
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Care should be taken in positioning the UPC/EAN extension with respect to the
UPC-A or UPC-E code to insure the resultant composite code is within the UPC
specification.

For UPC codes, with a module width of 2 (default), the Field Origin offsets for the
extension are as follows:

UPC-A
Supplement Origin Adjustment
X - Offset Y - Offset
Normal 209 Dots 21 Dots
Rotated 0 209 Dots
UPC-E
Supplement Origin Adjustment
X - Offset Y - Offset
Normal 122 Dots 21 Dots
Rotated 0 122 Dots
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Additionally, the bar code height for the extension should be 27 dots (0.135 inches)
shorter than that of the Primary code. A Primary UPC code height of 183 dots
(0.900 inches) would require a extension height of 155 dots (0.765).

The figure below shows an example of how to create a normal UPC-A code for the
value 7000002198 with an extension equal to 04414.

0" r00007021985

TRATFO1GE . 188™EYS
SEUM 137
“FOAFEGEeRZ]1 3E"FE
SFO4ad.121
"HSM.117

SFOA44 14762

Comments: If additional information about the UPC/EAN bar code is required, refer
to Appendix H in Volume Two for AIM, Inc. contact information.
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~BU
UPC-A Bar Code

Description: The “BU command is a fixed length, numeric symbology. It is
primarily used in the retail industry for labeling packages. The UPC-A bar code has
11 data characters. The 6 dot/mm, 12 dot/mm, and 24 dot/mm printheads produce
the UPC-A bar code (UPC/EAN symbologies) at 100 percent size. However, an 8
dot/mm printhead will produce the UPC/EAN symbologies at a magnification factor
of 77 percent.

® /BI supports a fixed print ratio.

® Field data ("FD) is limited to exactly 11 characters. ZPL II automatically truncates or
pads on the left with zeros to achieve required number of characters.

Format: “"BUo,h,f,g,c
Parameters:

0 = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current "FW value

h = bar code height (in dots)
Accepted Values: 1 to 9999
Default Value: Value set by “"BY

f = print interpretation line
Accepted Values: Y (yes) or N (no)
Default Value: Y

g = printinterpretation line above code
Accepted Values: Y (yes) or N (no)
Default Value: N

e = print check digit

Accepted Values: Y (yes) and N (no)
Default Value: Y
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The font style of the interpretation line depends on the modulus (width of narrow
bar) selected in “BY:

6 dot/mm printer: A modulus of 2 dots and greater will print with an OCR-B
interpretation line; a modulus of 1 dot will print font A.

8 dot/mm printer: A modulus of 3 dots and greater will print with an OCR-B
interpretation line; a modulus of 1 or 2 dots will print font A.

12 dot/mm printer: A modulus of 5 dots and greater will print with an OCR-B
interpretation line; a modulus of 1, 2 or 3 dots will print font A.

24 dot/mm printer: A modulus of 9 dots and greater will print with an OCR-B
interpretation line; a modulus of 1 to 8 dots will print font A.

Example:
I I |m UPC-A Characters
0 1
1 34567789012

2 3

“HA“FO1548, 16b+BY3 4 5

UM 199 .Y M. Y 6 7

“FO123456789081 42
8 9

Comments: The UPC-A bar code uses the Mod 10 check digit scheme for error
checking. For further information on Mod 10, refer to Appendix C in Volume Two.

If additional information about the UPC-A bar code is required, refer to Appendix H
in Volume Two for AIM, Inc. contact information.
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“BX
Data Matrix Bar Code

Description: The “BX command is a two-dimensional matrix symbology which is
made up of square modules arranged within a perimeter finder pattern.

Format: "BXo,h,s,c,r,f,g
Parameters:

0 = orientation
Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I =inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: Current “"FW value

h = dimensional height of individual symbol elements
(one to width of label)
The individual elements are square — this parameter specifies both
module and row height. If this parameter is zero (or not given), the /
parameter (bar height) in “BY will be used as the approximate symbol
height.

s = quality level
Accepted Values: 0, 50, 80, 100, 140, 200
Default Value: 0
“Quality” refers to the amount of data that is added to the symbol for
error correction. The AIM specification refers to it as the ECC value.
ECC 50, ECC 80, ECC 100, and ECC 140 use convolution encoding;
ECC 200 uses Reed-Solomon encoding. For new applications, ECC
200 is recommended. ECC 000-140 should only be used in closed
applications where a single party controls both the production and
reading of the symbols and is responsible for overall system
performance.

¢ = columns to encode (9 to 49)
0Odd values only for quality 0 to 140 (10 to 144); even values only for
quality 200.
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= rows to encode (9 to 49)
Odd values only for quality 0 to 140 (10 to 144); even values only for
quality 200.
The number of rows and columns in the symbol will be automatically
determined. The user may wish to force the number of rows and
columns to a larger value to achieve uniform symbol size. In the
current implementation, quality 0 to 140 symbols will always be
square, so the larger of the rows or columns supplied will be used to
force a symbol to that size. If the user attempts to force the data into
too small of a symbol, no symbol will be printed. If a value greater
than 49 is entered, the rows or columns value will be set to zero and the
size will be determined normally. If an even value is entered, it will
generate INVALID-P (invalid parameter). If a value less than 9 but not
0, or if the data is too large for the forced size, no symbol will print; if
ACVY is on, INVALID-L will print.

= format ID (0 to 6) — not used with quality set at 200
Accepted Values:
1 = Field data is numeric + space (0..9,”) — No \&”’
2 = Field data is upper-case alphanumeric + space (A..Z,””) — No
\&”’
3 = Field data is uppercase alphanumeric + space, period, comma,
dash, and slash (0..9,A..Z,“.-/)
4 = Field data is upper-case alphanumeric + space (0..9,A..Z,”") —
No \&”’
5 = Field data is full 128 ASCII 7-bit set
6 = Field data is full 256 ISO 8-bit set
Default Value: 6

= escape sequence control character
Accepted Values: Any character
Default Value: _ (underscore)
This parameter is only used if quality “200” is specified. It is the
escape character for embedding special control sequences within the
field data. Refer to Field Data ("FD) for Data Matrix for usage.

ECC
LEVEL ID=1 ID=2 ID=3 ID=4 ID=5 ID=6
0 596 452 394 413 310 271
50 457 333 291 305 228 200
80 402 293 256 268 201 176
100 300 218 190 200 150 131
140 144 105 91 96 72 63

Maximum Field Sizes
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Example:

XA

~LL5007LHO, 0
~“F0100,1007BXN,10,200,,,,
~"FDZEBRA TECHNOLOGIES CORP,
333 CORPORATE WOODS PKWY
VERNON HILLS, ILLINOIS
60061-3109"Fs

~XZ

Effects of ~BY on ™~ BX

module (no effect — see dimensions of individual symbol elements)

ratio (no effect)

= height of symbol
If the dimensions of individual symbol elements are not specified in the
“BD command, the height of symbol value will be divided by the
required rows/columns, rounded, limited to a minimum value of one,
and used as the dimensions of individual symbol elements.

Field Data ( ~ FD) for ™~ BX
Quality 000 to 140

The “\&” and “||” can be used to insert carriage return/line feed and back slash as with
PDF417. Other characters in the control character range can only be inserted by using
~FH. Field data is limited to 596 characters for quality “0” to “140.” Excess field
data will cause no symbol to be printed; if "CVY is on, INVALID-L will be printed.
The field data must correspond to a user-specified format ID or no symbol will be
printed; if *CVY is on, INVALID-C will be printed.

The maximum field sizes for quality “0” to “140” symbols are shown in the following
table:

Quality 200

80

If more than 3072 characters are supplied as field data, it is truncated to 3072
characters. This limits the maximum size of a numeric Data Matrix symbol to less
than the 3116 numeric characters that the specification would allow. The maximum
alphanumeric capacity is 2335 and the maximum 8-bit byte capacity is 1556.

If ~FH is used, field hex processing takes place before the escape sequence processing
described below.

The underscore is the default escape sequence control character for quality “200” field
data. A different escape sequence control character may be selected by using
parameter g in the “BX command.
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The input 