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About This Document
Who Should Use This Document

Who Should Use This Document

This Programming Guide 2 isintended for use by the label format developer or printer
integrator to create label formats that will encode RFID tags. The following printers are
supported by this Programming Guide 2:

» ZES00R
+ R110Xi4

* RZ400 and RZ600

« RPAT

The RFID features described in this manual require the supported printers to have the
firmware version listed in Table 2, RFID Printer Firmware Versions on page 25. For other
printers, refer to the original RFID Programming Guide, part number 58978L-X XX, or to
RFID Programming Guide 3, part number P1062165-X X X. You can download the most
recent version of any of these manuals from http://www.zebra.com/manuals.

How This Document Is Organized

The RFID Programming Guide 2 is set up asfollows:

Section

Description

About This Document on page 7

This section provides you with contact information, document
structure and organization, and additional reference documents.

Introduction to RFID on page 11

This section describes the basic concepts of Radio Frequency
I dentification (RFID) and how RFID works with your printer.

RFID Label Selection and Printer
Configuration on page 17

This section guides you through some tasks that you may need to
perform. When you have completed this section, you will be ready to
program your RFID label formats.

RFID Control Panel Parameters
on page 27

This section shows the control panel parameters that appear on most
Zebra RFID printers that have a graphic display.

Creating Basic RFID Label Formats
on page 33

After you have selected a transponder type and set your printer
appropriately, use the ZPL samplesin this section as a base for
programming your own RFID label formats.

RFID Antenna Location on page 41

Operationsto test the RFID functions and display RFID tag data
require you to place an RFID label over the RFID antennaarea. This
section shows the location of the RFID antennain the various Zebra
RFID printers.

Troubleshooting on page 45

This section providesinformation about RFID operational errorsthat
you might need to troubleshoot. For other types of problems, consult
the User Guide for your printer.

ZPL || Commands for RFID
on page 59

This section contains the ZPL 11 commands for RFID-specific
applications.

P1026148-002 Rev. A
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How This Document Is Organized

Section Description

SGD Commands for RFID on page 101 | This section contains the Set/Get/Do (SGD) commands for RFID-
specific applications.

RFID Applicator Sgnalson page 113 | This section appliesto printersthat have applicator ports and that are
being used in a print-and-apply system. Included are timing
diagrams for good and bad RFID tags and the pin configuration for
the applicator port. For basic timing diagrams, see the User Guide
for your printer.
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Introduction to RFID

This section describes the basic concepts of Radio Frequency Identification (RFID) and how
RFID works with your printer.

Contents
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Introduction to RFID
RFID Overview

RFID Overview

An RFID printer encodes (writes) information on ultra-thin HF or UHF RFID transponders
that are embedded in “ smart” labels, tickets, and tags. The printer encodes the information;
verifies proper encoding; and prints bar codes, graphics, and/or text on the label’s surface.

The RFID transponder is sometimes called the RFID tag or an inlay. The transponder is
usually made of an antennathat is bonded to an integrated circuit (1C) chip. The IC chip
contains the RF circuit, coders, decoders, and memory. If you hold an RFID label up to the
light, you can see the transponder’s antenna, and you can feel abump in thelabel wherethe IC
chip islocated.

Encoding and printing of an RFID label usually are completed on the first try, but some
failures may occur. If you experience consistent failures, it may signal a problem with the
RFID tags, with your label formats, or with the transponder placement.

Electronic Product Code (EPC)

EPC is a product-numbering standard that can be used to identify a variety of items by using
RFID technology. The 96-bit EPC code links to an online database, providing a secure way of
sharing product-specific information along the supply chain.

Note » The information in this section is provided for your convenience only and is subject to
5 change. Go to http://www.epcglobalinc.org for the latest EPC information.

EPC Fields
Aswith bar codes, EPC is divided into numbers that identify the manufacturer and product
type. However, EPC contains the following additional information:
» Header—identifies the length, type, structure, version, and generation of EPC
* Manager Number—identifies the company or company entity
* Object Class—similar to a stock keeping unit (SKU)
» Serial Number—the specific instance of the Object Class being tagged
Additional fields may be used as part of the EPC code to encode and decode information from

different numbering systems into human-readable form. For more information about EPC
specifications, refer to the EPC Global web site.

P1026148-002 Rev. A RFID Programming Guide 2 3/25/14
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EPC Structure in RFID Labels

In the printer, you can subdivide transponder data into unique fields. You can customize these
fieldsto create “smart” |abels that meet your needs or that meet the standards necessary in
EPC programming.

The “"RB ZPL command is used to define EPC structure. EPC field data can be delimited with
any of the following characters:

,~l@#ES %A <>/ N\

See "RB on page 71 for more information about and examples for defining EPC structure.

EPC Class 1, Generation 2 (Gen 2)

Gen 2 tags typically have a 96-bit EPC identifier and can support large data structures. The
size of user memory available (if any) varies by the model and manufacturer of the tag.

Data and Tag Security

Tag Passwords You can set optional 32-bit passwords that allow you to access tag data, to
lock tag data, or to permanently disable (kill) atag. If desired, use the ZPL command ~"RZ
on page 98 to set the passwords and “RF on page 73 to read the passwords.

Data Locking Options Tag memory can be safeguarded with flexible locking options
using “RL on page 77 or “RZ on page 98 (do not alternate between the two commands). For
example, you can lock atag's blank memory to prevent it from being encoded accidentally and
later unlock it for writing. A permanent locking feature prevents rewriting of tag data.

3/25/14
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ZPL Commands for RFID Applications

Bank 11

Bank 10

Bank 01

Bank 00

Gen 2 Memory Map

Figure 1 shows how information is stored on a Gen 2 tag.

USER

TID

EPC

RESERVED

Figure 1 « Gen 2 Memory Map
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ZPL Commands for RFID Applications

Optional XPC_W2 [15:0] 22F
Optional XPC_W1 [15:0] 21F,
EPC [15:0]
EPC [N:N-15] 2F,
StoredPC [15:0] 1F,
StoredCRC [15:0] OF,

Each RFID label has memory that can be read and written to through Zebra Programming

Language (ZPL) commands. Use ZPL to read and write to (encode) RFID labels just as you
would use ZPL to print data on the labels. You can use serialized fields, field variables, and
any other ZPL features (such as the command “HV on page 68 to return the results to a host

compulter).

RFID-specific ZPL commands are described in ZPL 1| Commands for RFID on page 59. For
examples of how to use the ZPL commands, see Create and Send an RFID Label Format

on page 34.

For more information about non-RFID ZPL commands and how to use them, refer to the
Programming Guide for ZPL, ZBI, Set-Get-Do, Mirror, and WML. A copy is available online
at http://www.zebra.com/manuals.

P1026148-002 Rev. A
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SGD Commands for RFID Applications

Your RFID printer is able to use Set/Get/Do (SGD) commands just as it does ZPL commands.
Many ZPL commands have equivalent SGD commands. Usually, you will need to run one
SGD command for each parameter in the corresponding ZPL command. RFID-specific SGD
commands are described in SGD Commands for RFID on page 101.

For more information about non-RFID SGD commands and how to use them, refer to the
Programming Guide for ZPL, ZBI, Set-Get-Do, Mirror, and WML. A copy is available online
at http://www.zebra.com/manuals.
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RFID Label Selection and
Printer Configuration

This section guides you through some tasks that you may need to perform. When you have
completed this section, you will be ready to program your RFID label formats.

Contents
RFID Label Selection. . .. ... 18
Considering RFID Transponders . . . .. .. ...t 18
Accounting for Transponder Inlay Position . ............ ... . i, 18
Testing RFID Labels. . ... ... e e 18
Maximizing RFID Potential. . . .. ... ... e e 20
Avoiding Radio Frequency Interference. . ........... i, 20
Storing or Handling RFID Labels Correctly . ............. ... . ... .. ... 20
Using the Correct Read/Write Power Levels . .......... .. i 21
Using the Correct Programming Position. . ............ .. i 21
Firmware Updates . ... ..o e 25
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RFID Label Selection and Printer Configuration
RFID Label Selection

RFID Label Selection

To select RFID labels for your printer, consider the RFID transponder and where the
transponder is placed in the label. Run tests to determine if the RFID labels that you selected

work as you expected before you purchase alarge quantity of them.

Considering RFID Transponders

Before you purchase Gen 2 RFID labels, determine which RFID transponder to use. Many
RFID transponders look similar, but they behave differently. For different transponders, the
following characteristics vary:

 the amount of programmable memory (which corresponds to the amount of data that can
be encoded in it)

 theway that datais segmented

* custom commands that can be used (such as block lock)

Select the transponder that best suits your needs.

Accounting for Transponder Inlay Position

Testing

Communication between the RFID label and the printer is established when the RFID label’s
transponder lines up with the printer’s RFID antenna or active antenna element. The optimal
transponder programming position varies with the transponder size, its configuration, and the
type of chip used.

Important « Print quality may be affected by printing directly over the transponder.

In particular, there is an area on each label immediately around the location of the IC chip
where the printer may print with low quality. Design your printed label around the location of
the chip in the type of approved RFID label that you select.

Figure 2 on page 19 shows the physical specifications that are taken into account for each
transponder when creating placement guidelines. For best results, select alabel that meets
Zebra RFID Inlay Placement Guidelines. For placement guidelines for Zebra RFID printers,
go to http://www.zebra.com/transponders.

RFID Labels

Before you purchase alarge quantity of Gen 2 RFID labels, test asmall batch to make sure that
they function as you need them to. You may need to adjust the transponder location or change
transpondersif the RFID labels do not work in your application.

To order labels with transponders that are approved for your specific RFID printer, contact
your authorized Zebrareseller, or go to http://www.zebra.com/transponders for more
information.

P1026148-002 Rev. A RFID Programming Guide 2 3/25/14
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RFID Label Selection

Figure 2 « Transponder Placement Criteria
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a |Inlay Left inner edgeto RF coupling with the transponder can change horizontally

Center transponder (inlay) center. | across the width of the label. This dimension is relative to the
Viewed from face stock | center of the transponder antenna, which is not always the
side, feed direction down. | same as the chip location.

This measurement istypically defined with a£3 mm tolerance.
x | Inlay Label Start to transponder | The Inlay Position ensures proper RF encoding with the
Position | antennaleading edge. transponder in the current label. This dimensionisrelative to
the leading edge of the transponder antenna and is the optimal
distance from the print line to the antenna during encoding.

This measurement istypically defined with a£3 mm tolerance.

y |Inlay Distance from the leading | If transponders are spaced too closely together, coupling to
Pitch edge of onetransponder | multiple transponders can sometimes occur. This dimension
antennato the next. ensures coupling only with the transponder in the current label.

This measurement defines the minimum pitch required to avoid
multiple coupling.
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Maximizing RFID Potential

After an RFID label isencoded, how well it functions depends where the label is placed on an
item, the contents of the item (such as metals or liquids), the location of the RFID readers, and
how the label is stored.

Avoiding Radio Frequency Interference

Radio Freguency (RF) interference can be caused by many sources. This interference can
affect RFID performance by limiting the range of the RFID tags or preventing reading/writing
to the tags.

 Foil and metal-based media should not be used for RFID applications. Metal reflectsradio
frequency signals and is aleading source of RF interference.

» Water and other liquids can absorb RF signals. Some media adhesives and |abel materials
can be unexpected sources of liquids that cause performance problems.

» Other RF equipment can cause interference if the equipment is positioned too close
together. Allow sufficient physical space between the RFID printer and other RF products
that share the same bandwidth (such as antennas, readers, wireless LANS, or other RFID
printer/encoders).

Perform label placement tests with your readers to identify where labels should be placed on
an item to ensure high read rates. Contact the supplier of your RFID transponders for
assistance with these types of issues.

Storing or Handling RFID Labels Correctly

Store RFID labels at temperatures ranging from 60 to 203 °F (15.5t0 95 °C) in
environmentally stable conditions. Limit RFID label exposure to electrostatic discharge
(ESD). Low-humidity environments may require the use of antistatic mats, straps, or clothing
to help counter ESD.

P1026148-002 Rev. A RFID Programming Guide 2 3/25/14
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Maximizing RFID Potential

Using the Correct Read/Write Power Levels

Each RFID transponder has specific radio frequency (RF) power setting requirements for read
and write operations, which define how much power is necessary to “energize’ the
transponder in its targeted encoding field. For the recommended power settings for Zebra
RFID printers using specific transponders, go to http://www.zebra.com/transponders.

If necessary, you can change your printer’s power settings in three ways:

« through the control panel (see View or Change RFID Read Power on page 30 or View or
Change RFID Wtite Power on page 30)

» withaZPL command (see “"RW on page 96)
» with SGD commands
« rfid.reader_1.power.read on page 107

e rfid.reader_1.power.write on page 108

Note « The R110Xi4 printer automatically selects the best antenna element and read/write
i power levels for the media during RFID transponder calibration.

Using the Correct Programming Position

If the RFID labels that you are using meet the placement specifications for your printer, you
will not need to change the programming position from the default. However, with small label
lengths (less than 1 in./25 mm), a program position other than the default may be necessary.
See http://www.zebra.com/transponders for more information.

If you do need to change the programming position, you can set a specific position manually
or run transponder calibration to allow the printer to select a programming position for you.

Restoring the Printer’s Default Programming Position

By default, the printer will encode RFID labels with the leading edge of the label at the print
line. To restore the printer’s default programming position at any time, use one of the
following:

» theRESTORE optionintheRFIO TAG CALIE control panel parameter (see Calibrate
RFID Transponder Position on page 29)

» the "RESTORE" optionintherfid.tag.calibrate SGD command (see
rfid.tag.calibrate on page 109)

oy Note « In printers with firmware versions prior to V53.17.20Z, any time that a new |abel
length is measured, the programming position returns to the default value. This can happenin
any of the following situations:
 any calibration methods that measure length
e ASS parameter for Label Pitch Length
- failed RFID tag calibration
With firmware version V53.17.20Z and | ater, the program position is persistent.

3/25/14 RFID Programming Guide 2 P1026148-002 Rev. A
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RFID Label Selection and Printer Configuration
Maximizing RFID Potential

Setting the Programming Position Manually

You can manually set a programming position in two ways:
 using the *RS ZPL command (see RS on page 87)

e usingtherfid.position.program SGD command (see rfid.position.program
on page 105)

Where the program position is displayed (control panel, configuration label, or web page), the
program position shows the value based on the method in which it was set:

» xxxx dots (absolute mode)
o Pxx millimeters (relative mode)
* Byy millimeters (relative mode)
Absolute Mode (dots from top of label method) Absolute mode sets the read/write

position of the transponder in vertical (Y axis) dot rows from the top of the label. Set to 0 (no
movement) if the transponder is already in the effective area without moving the media.

Relative Mode (leading edge method) Relative mode sets the read/write position
relative to the leading edge of the label. Specified in millimeters and allowing for distances
before and after the label’s leading edge. Values are represented in millimeters relative to the
leading edge of the label.

Setting the Programming Position Using Transponder Calibration

You can perform two types of calibration on an RFID printer. Media calibration sets the
printer for the media criteria, such aslabel length and interlabel gap. RFID transponder
calibration sets the printers for RFID criteria, such as the optimal programming position.
Before running transponder calibration, make sure that your printer is calibrated for the media
being used and that the printhead is closed. For more information on media calibration, refer to
the User Guide for your printer.

Transponder calibration can be performed in several ways:

» usingtheRFID TAG CALIE control panel parameter (see Calibrate RFID
Transponder Position on page 29)

 using the “HR ZPL command (see "HR on page 62). This command a so returns a results
table to the host computer.

» using the "RUN" option in the rfid.tag.calibrate SGD command (see rfid.tag.calibrate
on page 109).

Table 1 shows the results of transponder calibration on the RFID printers supported by this
manual.

P1026148-002 Rev. A RFID Programming Guide 2 3/25/14
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Table 1 « Transponder Calibration Information

Printer

Details

RZ400,
RZ 600,
RPAT,
ZES500R

Before performing transponder calibration, go to http://www.zebra.com/transponders and
check for transponder placement guidelines for your RFID printer and transponde.

Does your media meet published transponder placement guidelines for your printer?

Then...

Yes

Follow those published guidelines, and do not perform transponder calibration.
Performing transponder calibration for RFID media that meets the placement
specifications may slow the printer’s throughput unnecessarily.

No

Use the information in Figure 2 on page 19 to help determine the optimal
programming position for your media. For more details, refer to the guidelines
for your printer at http://www.zebra.com/transponders.

If you cannot determine the optimal programming position, perform transponder
calibration using one of the ways described in this section.

During the transponder calibration procedure, the printer feeds the RFID label

1 mm at atime (one dot-row at atime with some older firmware versions). While
feeding the label, the printer takes readings viathe READ TAG command and
the WRITE TAG commands to profile the RFID transponder. Based on the
results, the printer determines the optimal programming position for the label.

The calibrated programming position is saved to nonvolatile memory (the value
issaved even if the power isturned off). Thisvalueis used for all subsequent
labels unless alabel format specifies a different value.

Tag calibration takes into account the print mode, backfeed mode, and tear off
position. After the tag calibration, the printer feeds alabel to realign the mediato
its proper rest position and then updates the mediatracking values in the printer.

3/25/14

RFID Programming Guide 2 P1026148-002 Rev. A

23


http://www.zebra.com/transponders
http://www.zebra.com/transponders

24 | RFID Label Selection and Printer Configuration
Maximizing RFID Potential

Table 1 « Transponder Calibration Information (Continued)

Printer Details

R110Xi4 If themediaislessthan 2in. (51 mm) long, perform transponder calibration using one of the
ways described in this section.

If themediais2in. (51 mm) or longer and if your printer isusing a programming position of
F@ or BO, you may not need to run transponder calibration. The printer uses a feature called
Adaptive Antenna Sweep to try to locate the transponder one time on the first label after you
close the printhead or power cycle the printer. Adaptive Antenna Sweep occurs after block
retries and the adaptive antenna element selection (see “RR on page 85) have failed.

a. Load the printer with RFID media. Make sure that your printer is calibrated for the media
being used and that the mediais at the rest position for the print mode being used. The
printhead must be closed.

b. Send an RFID label format to the printer.

The printer tries to locate the transponder and print the label.

a. Examinethe label.

If the label... |Then...
printed The printer located the transponder using Adaptive Antenna Sweep. The
normally printer uses the resulting settings until the next time that the printhead is

closed or the next time that the printer is power cycled. Use the ~HL
command (seeHL or ~HL on page 61) to view the antennaelement and
power settings being used.

was voided The printer was unable to locate the transponder using Adaptive
Antenna Sweep. The printer voids the label and reverts to the previous
printer settings. Perform transponder calibration using one of the ways
described in this section.

During the transponder calibration procedure, the printer feeds an RFID
label one millimeter at atimewhiletaking readings (viathe READ TAG
command and the WRITE TAG commands) to profile thelocation of the
RFID transponder. Based on the results, the printer selects the following
optimal values for the media being used:

 the programming position

- the antenna element

 theread/write power levels

These values are saved to nonvolatile memory (the value is saved even
if the power isturned off). The calibrated values are used for all
subsequent labels unless alabel format specifies a different value. Use
the ~HL command (see "HL or ~HL on page 61) to view the antenna
element and power settings being used.

If the tag cannot be read during the transponder calibration process,
RFID calibration fails, and the printer default is used for these values.
Try running transponder calibration with another RFID label. If that
fails, go to http://www.zebra.com/transponders for the latest guidelines
on specific transponders for the R110Xi4 printer.
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Firmware Updates

Zebramay update printer and reader firmware periodically to add new functionality or to fix
any known issues with older firmware. At any time, you may download the most recent
firmware for your RFID printer. For the firmware files and the downl oading instructions, go to
http://www.zebra.com/firmware.

The RFID printers supported by this manual must have the firmware version listed in Table 2.
For other printers, refer to the origina RFID Programming Guide, part number 58978L-XXX,
or to RFID Programming Guide 3, part number P1062165-X X X. You can download the most
recent version of any of these manuals from http://www.zebra.com/manuals.

Important « Download only the firmware designed for your printer and for your region or
country. Downloading inappropriate firmware may disable your printer or some or al of the
RFID functionality.

Before downloading new firmware, print a printer configuration label and verify that the new
printer firmware version is appropriate for your printer. The underlined part of the firmware
version shown in Table 2 must match exactly with what was originally installed on your
printer.

Table 2 « RFID Printer Firmware Versions

Printer Firmware Version
R110Xi4 V53.17.7 or later*
RZ400/RZ600 R53.X.X or V53.17.7*
ZE500R Vv53.17.20 or later
RPAT SHSTR11t22

* Requires V53.17.20 or later for the latest features.
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RFID Control Panel
Parameters

This section shows the control panel parameters that appear on most Zebra RFID printers that
have a graphic display.

Note « The RPAT can display these parameters with the appropriate menu setup. Refer to the
User Guide for your printer for more information.

The parameters shown in Table 3 on page 28 display only if you have an RFID reader and
antennainstalled. Depending on which type of printer you have and which version of firmware
that you are using, not all parameters or options for the parameters may display.

Note « When you enter Setup mode, press PREVIOUS or MINUS (-) (depending on the
printer) to access the RFID parameters without scrolling through all of the other printer
parameters. Refer to the User Guide for your printer for specific instructions on how to use
the control pandl.
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Table 3 « RFID Parameters (Page 1 of 5)

Parameter Action/Explanation
Select Print Mode
FRINT MODE Print mode settings tell the printer the method of media delivery to use.
-RFID MODE + Make sure that your printer can support the selected option. Use RFID
mode when printing batches of RFID labels to increase throughput time.
Default: RFID

Selections: vary by printer

To change the value shown:
1. Presstheleft oval/MINUS (-) or theright oval/PLUS (+) to scroll

through the options.
Perform RFID Test
REID TEST In the RFID test, the printer attempts to read and write to a transponder. In
—GIUICK SLOW+ the slow version, the printer first displays the hardware version, the reader

firmware version, and the program position. If the printer fails the test, the
control panel displaysREAD ERROR. No printer movement occurs with this
test.

To perform the RFID test:

1. Position an RFID label with its transponder over an RFID antenna
location. For the location of the RFID antenna on your printer, see
RFID Antenna Location on page 41.

2. Presstheleft oval/MINUS (-) to select GUICE.

OR
Press theright oval/PLUS (+) to select SLON.

3. If necessary, pressthe right oval/PLUS (+) to select COMT IHUE.
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Table 3 « RFID Parameters (Page 2 of 5)

Parameter

Action/Explanation

RFID TAG CALIB
—-RESTORE RLUH+

Calibrate RFID Transponder Position
This parameter runs a transponder calibration, which sets the programming

position and selects the appropriate antenna in some printers, or it restores

the programming position back to the printer default.

RESTORE Selecting this option resets the RFID programming position
to the printer default. No label movement occurs.

To restore the programming position to the default:
1. Presstheleft oval/MINUS (-) to select EESTORE.

RUN Selecting this option begins the transpoonder calibration procedure.
The printer movesthe media, calibrates the RFID transponder position, and
determines the optimal programming position for the RFID media being
used. Thisisthe same as running the command “HR on page 62, but this
option does not return the transponder calibration results to the host
computer. For the R110Xi4 printer, this option also selects the best antenna
element and read/write power levels for the media.

Important « Before using this option, see Using the Correct
Programming Position on page 21. Running this parameter may not
be the best option for your printer.

To calibrate an RFID tag:
1. Load the printer with RFID media. Make sure that your printer is
calibrated for the media being used.

2. For the R110Xi4 printer, remove all transponders from the first 1.25 in.
(32 mm) of media. Allow this portion of the mediato extend out the
front of the printer to allow for backfeed during the transponder
calibration procedure.

3. Close the printhead.

4. Presstheright oval/PLUS (+) to select ELH.

View Valid RFID Label Counter

RFID VALID CTR
256 <RESET >+

This parameter displays the total number of valid RFID labels that have

been printed/encoded. You can use this parameter or

odometer.rfid.valid_resettable on page 102 to reset the counter to zero.

To reset the counter to zero:
1. Presstheright oval/PLUS (+) to select RESET.

View Void RFID Label Counter

RFID UOID CTRE
23 <RESET >+

This parameter displays the total number of RFID labels that have been

voided. You can use this parameter or odometer.rfid.void_resettable

on page 103 to reset the counter to zero.

To reset the counter to zero:
1. Presstheright oval/PLUS (+) to select RESET.
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Table 3 « RFID Parameters (Page 3 of 5)

Parameter

Action/Explanation

RFID READ PUE
- 16

View or Change RFID Read Power

This parameter displays the current value for RFID read power.
Default: 16

Selections: 0—30

To change the value shown:

1. Presstheleft oval/MINUS (-) or theright oval/PLUS (+) to scroll
through the options.

FEFIO WRITE FUE
- 16

View or Change RFID Write Power

This parameter displays the current value for RFID write power.
Default: 16

Selections: 0—30

To change the value shown:

1. Presstheleft oval/MINUS (-) or the right oval/PLUS (+) to scroll
through the options.
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Table 3 « RFID Parameters (Page 4 of 5)

Parameter

Action/Explanation

RFID ANTEMNA
A4

Change RFID Antenna Element

Note « This parameter appears only for the R110Xi4 printer.

Important « Changing this setting could affect transponder
performance. If you are in doubt about which antennato use, run
RFID transponder calibration. See Using the Correct Programming
Position on page 21 for more information.
This parameter selects an antenna element from the printer’'s antenna array.
Default: A4

Selections:

Al, A2, A3, A4, B1, B2, B3, B4, C1, C2, C3, C4, D2, D3, D4, E2, E3,
E4, F2, F3, F4 (combinations D1, E1, and F1 are invalid)

platen roller /

printer’s firewall

To change the RFID antenna selected:
1. Press MINUS (-) to change the position of the cursor.
2. PressPLUS (+) to change the value.

FFID ERR STATUS
HRER

RFID Error Status

During an error condition, an error message shows on the second line of the
display. See Table 5 on page 49 in the RFID Troubleshooting section for
descriptions of the error messages. This field cannot be modified.
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Table 3 « RFID Parameters (Page 5 of 5)

Parameter Action/Explanation
Read and Display RFID Tag Data
RFID TAG DATA When this option is selected, the reader attemptsto read a tag over the
A RFID antenna or active antenna element, even if the printhead is open.

Results are displayed in hexadecimal format. The printer rereads the tag
every 2 seconds, so if the tag changes, datais displayed for the current tag
over the antenna. No printer movement occurs while tag datais read.

« If notag datacan beread, thetext HO DATA appears on the bottom line
of the LCD display.

- If atagis present, the datafor that tag appears on the bottom line of the
display in hexadecimal format. If thereis more data than can fit on the
bottom line (such as for 96-bit tags), the bottom line will cycle from the
first 8 bytes (most significant) to the next 4 bytes (least significant)
approximately every 2 seconds. The hexadecimal datathat can fit on
two screensis displayed and cycled through.

For example, if the tag contains the data
0x112233445566778899001122, when thisoption is selected, the
bottom line of the display shows: 1122324455667 TSE for 2
seconds followed by 22861 122 for 2 seconds. The printer cycles
through these indefinitely.

To read RFID tag data:

1. Position an RFID label with its transponder over an RFID antenna
location. For the location of the RFID antenna or antenna elementsin
your printer, see RFID Antenna Location on page 41.
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Creating Basic RFID
Label Formats

After you have selected a transponder type and set your printer appropriately, use the ZPL
samplesin this section as a base for programming your own RFID label formats.

For specific information about individual ZPL commands, see ZPL 1| Commands for RFID

on page 59.
Contents
Create and Send an RFID Label Format. . . ... ... ... . i 34
Sample RFID Label Formats . . . ... .. e 35
RFID Label Format 1—Encode a Gen 2 Tag in Hexadecimal . .. ................ 35
RFID Label Format 2—Encode a Gen2 Tagin ASCIl. . .. ....... ... ... ... .... 36
RFID Label Format 3—Read Data from Tag and Print Data on Label............. 36
RFID Label Format 4—Encode Tag, Read Tag, and Print Data on Label .......... 37
RFID Label Format 5—Encode Tag, Read Tag, and Return Results to Host . ... ... 39
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Create and Send an RFID Label Format

The following pages contain sample RFID label formats that you can modify to create your
own RFID label formats.

To create an RFID label based on a sample label, complete these steps:

1.

Using any word processor or text editor that is capable of creating ASCII-only files (for
example, use Microsoft® Word and save as a .txt file), type in the |abel format exactly as
shown in the desired sample.

Save thefile to your computer.

When naming thefile, use . zp1l asthe extension for the file (for example, you may
chooseto name afile formatl.zpl).

. Set up the printer, and turn the power On (1).

Copy thefileto the printer.

If you are connected to the printer viathe parallel port, from the DOS command window,
use the*COPY” command to send afile to the printer. For example, if your file nameis
format1.zpl, type:

COPY FORMAT1.ZPL XXXX
where XXXX is the port to which your printer is connected (such as LPT1).

Compare your label results with those shown in the sample. If your printout does not look
like the one shown, confirm that the file you created isidentical to the format shown, then
repeat the printing procedure.

Check the RFID data on your label.
a. Open the printhead, and place the label above the antennain the printer.

b. Usethe control panel to view the transponder data (see Read and Display RFID Tag
Data on page 32).

c. Compareyour RFID datawith that shown in the sample. If your control panel display
does not look like what is shown, confirm that the file you created isidentical to the
format shown, then repeat the printing procedure.

When you are certain that the file you created is correct, substitute your datain the label
format where necessary.
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Creating Basic RFID Label Formats
Sample RFID Label Formats

Use the formatsin this section to assist you in creating your own RFID label formats.

RFID Label Format 1—Encode a Gen 2 Tag in Hexadecimal

Line Type This ZPL Code Function of ZPL Code
Number
XA Indicates start of label format.
*RS8 Sets tag type to Gen 2
*F050,50 Prints “ Simple write exampl€e’ on the label at
“AON, 65 location 50,50.
“FDSimple write example
*FS
4 “RFW,H W,H = write hex
A52112233445566778899001122 Encodes the 12 bytes of data (96 bits) to the
tag. The datawritten is:
112233445566778899001122
5 *XZ Indicates end of |abel format.

Resulting Label

Vs

Simple write example

Programmed to Transponder

112233445566778899001122

EFID TAS OATA
1122354455667 TES

RFID TAS DATA
Q9801122

Control Panel Display (toggles between these two)
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RFID Label Format 2—Encode a Gen 2 Tag in ASCII

Thislabel format is different in what shows on the control panel. The control panel always
displays RFID datain hexadecimal.

Line Type This ZPL Code Function of ZPL Code
Number

XA Indicates start of label format.
“RS8 Sets tag type to Gen 2
*F050,50 Prints“ Simple write example” on the label at location
“AON, 65 50,50.
“FDSimple write example
*FS

4 *RFW, A W,A = write ASCII
Aigo 0 rfid data Encodes the 12 bytes of data (96 bits) to the tag. The

datawrittenis: 00 rfid data
5 *XZ Indicates end of label format.

Resulting Label

Vs

Simple write example

Programmed to Transponder
00 rfid data

Control Panel Display (toggles between these two)

RFID TAS DOATA
IHIO2ETIE0E964 20

EFID TAS OATA
EdE1T461

RFID Label Format 3—Read Data from Tag and Print Data on Label

This example assumes that the tag created using RFID Label Format 1—Encode a Gen 2 Tag
in Hexadecimal on page 35 is being read.
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Sample RFID Label Formats

Line . .
Number Type This ZPL Code Function of ZPL Code
XA Indicates start of |abel format.
“RS8 Sets tag type to Gen 2
“F050,50 ~FN@ is a placeholder field variable for the tag data
:AON, 40 that will be read in the following line. When the label
FNO prints, the data read from the tag will be printed at
FS location 50,50.
4 *FNO R,H = read hexadecimal
A?gR' H Theread results are put into field variable O (*FN®).
At this point, the printer substitutes previousinstances
of ~FN@ in the label format with the data from this
field. The data read from the tag will be padded with
zeroes to the maximum bit size.
5 Xz Indicates end of label format.

Read from Transponder
112233445566778899001122

Resulting Label

112233445566778899001122

RFID TAS DATA
1122354455667 TES

9801122

RFID TAS DOATA

Control Panel Display (toggles between these two)

RFID Label Format 4—Encode Tag, Read Tag, and Print Data on
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Label
Line Type This ZPL Code Function of ZPL Code
Number yp
XA Indicates start of label format.
*RS8 Sets tag type to Gen 2
*F060,60 When the label prints, the data read from the tag at
:AON, 40 field variable 7 (*"FN7) will be printed at location
R 60,60.
FS
4 “RFW, A W,A = write ASCII
N ?g Odata Encodes “Odata” into the block padded with 8 bytes of
zeroes to make the data 12 bytes. The datawritten is:
306461746100000000000000 (“0data’ in ASCII)
5 “FN7 R,A =read ASCII
J;ER B Reads the tag datainto field variable 7 (*FN7). After
this occurs, any fieldsin this label format that have
AEN7 will be replaced with this read data.
6 *XZ Indicates end of label format.

Programmed to Transponder

306461746100000000000000

Read from Transponder

306461746100000000000000

Resulting Label

Ve

Odata
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Control Panel Display (toggles between these two)

FFIO TAG DATA
IBE461T4E 1 BABEBAR

RFID TAS DATA
BEEREREE

RFID Label Format 5—Encode Tag, Read Tag, and Return Results

to Host
Line Type This ZPL Code Function of ZPL Code
Number yp
XA Indicates start of label format.
“RS8 Sets tag type to Gen 2
“F050,50 When the label prints, the data read from the tag at
:AON, 65 field variable 3 (*FN3) will be printed at location
FN3 50,50.
FS
4 “RFW, H W,H = write hex
~ ggo 102030405 Encodes 12 bytes of data (96 hits) to the tag with
7 bytes of zeroes as padding. The datawritten is:
010203040500000000000000
5 *FN3 R,H = read hexadecimal
J;ERI H Reads the tag datainto field variable 3 (*FN3). After
this occurs, any fieldsin thislabel format that have
~FN3 will be replaced with this read data.

6 *HV3 Returns the value in ~FN3 to the host computer. Data
is sent over whichever communication channel is
established with the host (such as paralel, serial,
USB, Ethernet). In this example,
010203040500000000000000 would be returned to
the host.

7 Xz Indicates end of |abel format.

Programmed to Transponder
010203040500000000000000

Read from Transponder
010203040500000000000000
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Resulting Label

010203040500000000000000

Control Panel Display (toggles between these two)

RFID TAS DOATA
B1Eaz2EaZ304a58888 08

EFID TAS OATA
BEERERAEE

Sent to Host Computer
010203040500000000000000
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RFID Antenna Location

Operations to test the RFID functions and display RFID tag data require you to place an RFID
label over the RFID antenna area. This section shows the location of the RFID antennain the
various Zebra RFID printers.

Contents
RILOXIA . . ottt e e e 42
ZEBOOR . . 42
RZ400 and RZ6B00 . . ..ot ot ottt e e e e e 43
RPAT ot 43
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R110Xi4

42|

R110Xi4

Figure 3 « R110Xi4 Antenna Element Locations
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Figure 4 « ZE500R Antenna Location
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RZ400 and RZ600

RZ400 and RZ600

Figure 5 « RZ400 and RZ600 Antenna Location

RP4T
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RPAT

= Notes «
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Troubleshooting

This section provides information about RFID operational errors that you might need to
troubleshoot. For other types of problems, consult the User Guide for your printer.

Contents
RFEID Problems. . . ... 46
RFID Error Codes and MESSAgES . . . . .t v v ittt e e et 49
Error and Status MESSages . . . . ..ttt i e 49

Error Codes
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RFID Problems

RFID Problems

Table 4 identifies problems that may occur with RFID printers, the possible causes, and the
recommended solutions.

Table 4 « RFID Problems

Problem

Possible Cause

Recommended Solution

The RFID-enabled
printer voidsevery
label.

The printer is not calibrated for
the media being used.

Perform media calibration. Refer to the User
Guide for your printer for media calibration
instructions.

The printer is unable to
communicate with the RFID
reader.

1. Turn off (O) the printer.

2. Wait 10 seconds.

3. Turnon (1) the printer.

4. If the problem persists, you may have a bad
RFID reader or aloose connection between
the RFID reader and the printer. Contact
Technical Support or an authorized Zebra
RFID service technician for assistance.

The printer is unable to
communi cate with the encoding
module.

Turn off (O) the printer.

Wait 10 seconds.

Turn on (1) the printer.

If the problem persists, you may have a bad
encoding module or aloose connection
between the encoding modul e and the printer.
Contact Technical Support or an authorized
Zebra RFID service technician for assistance.

PO bdPE

Radio frequency (RF)
interference from another RF
source.

Do one or more of the following as necessary:
« Movethe printer away from fixed RFID
readers or other RF sources.

» Make sure that the mediadoor is closed at all
times during RFID programming.

The settings are incorrect in
your label designer software.

The software settings override the printer
settings. Make sure that the software and printer
settings match.

(Continued on next page.)
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Table 4 « RFID Problems (Continued)

Problem

Possible Cause

Recommended Solution

The RFID-enabled
printer voidsevery
label.

(Continued from previous page.

)

You are using an incorrect
programming position,
particularly if the tags being
used are within printer
specifications.

Do one or more of the following as necessary:

» Check the RFID programming position (see
Using the Correct Programming Position
on page 21), or the program position setting
in your label designer software. If the
position isincorrect, change the setting.

» Restorethe RFID programming position back
to the default value. See Restoring the
Printer’s Default Programming Position
on page 21.

You are sending RFID ZPL or
SGD commands that are
incorrect.

Check your label formats. See ZPL |1 Commands
for RFID on page 59 or SGD Commands for
RFID on page 101.

L ow yields. Too many
RFID tagsper roll
arevoided.

The RFID labels are not within
specifications for the printer,
which means that the
transponder is not in an area
that can be programmed
consistently.

Make sure that the labels meet transponder
placement specifications for your printer. See
http://www.zebra.com/transponders for
transponder placement information.

Contact an authorized Zebra RFID reseller for
more information.

Some RFID tags are more
sensitive than others and may
require specia printer settings.

1. Verify that the printer is set for the correct
write power.See
http://www.zebra.com/transponders for the
recommended power setting for each tag
type.

2. If necessary, run the ~HR command to
manually calibrate the transponder position.

3. If the problem persists, consider using a
different tag type.

Contact an authorized Zebra RFID reseller for

more information.

Incorrect read and write power
levels for the RFID tag type.

Change the RFID read and write power levels
(see View or Change RFID Read Power

on page 30 or View or Change RFID Write
Power on page 30).

Radio frequency (RF)
interference from another RF
source.

Do one or more of the following as necessary:

« Movethe printer away from fixed RFID
readers.

» Make sure that the mediadoor is closed at all
times during RFID programming.

The printer is using outdated
printer firmware and reader
firmware versions.

Go to http://www.zebra.com/firmware for
updated firmware.
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Table 4 « RFID Problems (Continued)

Problem

Possible Cause

Recommended Solution

Theprinter stops at
the RFID inlay.

The printer calibrated the label
length only to the RFID inlay
instead of to the interlabel gap.

Perform media calibration. Refer to the User
Guide for your printer for media calibration
instructions.

The DATA light
flashes indefinitely
after you attempt to
download printer or
reader firmware.

The download was not
successful. For best results,
cycle power on the printer
before downloading any
firmware.

Turn off (O) the printer.

Wait 10 seconds.

Turn on (1) the printer.

Attempt to download the firmware again.

If the problem persists, contact Technical
Support.

o wDnE

RFID parametersdo
not appear in Setup
mode, and RFID
information does not
appear on theprinter
configuration label.

Theprinter does not
void RFID labelsthat
are not programmed
correctly.

The printer was powered

off (O) and then back on (1) too
quickly for the RFID reader to
initialize properly.

Wait at least 10 seconds after turning the printer
power off before turning it back on.

1. Turn off (O) the printer.

2. Wait 10 seconds.

3. Turnon (1) the printer.

4

. Check for the RFID parametersin Setup
mode or for RFID information on a new
configuration label.

An incorrect version of printer
or reader firmware was loaded
on the printer.

1. Compare the firmware version on your
printer to those listed in Table 2, RFID
Printer Firmware Versions, on page 25.

2. Download the correct printer or reader
firmware if necessary.

3. If the problem persists, contact Technical
Support.

The printer is unable to
communicate with the RFID
subsystem.

Turn off (O) the printer.

Wait 10 seconds.

Turn on (1) the printer.

If the problem persists, you may have a bad
RFID reader or aloose connection between
the RFID reader and the printer. Contact
Technical Support or an authorized service
technician for assistance.

R
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RFID Error Codes and Messages

In the event of an RFID error, the printer does the following:

* displaysan RFID error or status message on the second line of theRFID EER STATUS
control panel parameter

* returns RFID error codes to the RFID datalog (see “HL or ~HL on page 61 for more
information about the RFID datalog)

Table 5 provides the possible problems sorted by the error message, while Table 6 on page 54
provides these problems sorted by the error code.

Error and Status Messages

Table 5 shows the possible error and status messages, the corresponding error codes, and the
action required (if any).

Table 5 « RFID Error and Status Message Definitions

RFID Error or Error N . .
Status Message Code Description/Action Required
AFE HOT OH B485 Internal problem with the reader. The Analog Front End is turned
off. Contact Technical Support.
ANT. BAD~GOME BS@Z | Theantennais not connected, or the printer attempted to transmit
on an antennathat did not pass the antenna detection.
EAD APF EHWD ADD Bza1 The RFID reader received a command to erase some part of the

flash memory. This typically would happen during a reader
firmware upgrade. Make sure that you download the appropriate
version of reader firmware. If the problem persists, contact
Technical Support.

EAD IMAGE CRC Bz@AE | The RFID reader received a command to erase some part of the
flash memory. This typically would happen during a reader
firmware upgrade. Make sure that you download the appropriate
version of reader firmware. If the problem persists, contact
Technical Support.

COM ERROR 1225 | The command echo was not found properly.

OATA AMOUNT ERE B1@E | Two situations can result in this error:

« The datalength in a message to the RFID reader from the
printer isless than the number of argumentsin the message.

« Thedatalength is greater than the number of arguments. The
reader will wait indefinitely until it receives all of the data
specified in the data length field.

If the problem persists, contact Technical Support.

DATA AMOUNT ERR 1811 The packet length is larger than the maximum packet size.

ODATA TOO LARGE B48E8 Internal problem with the reader. If the problem persists, contact
Technical Support.
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Table 5 « RFID Error and Status Message Definitions (Continued)

RFID Error or Error oo . .
Status Message Code Description/Action Required

EMCODER ERRORE 1239 | A timeout occurred while communicating with the encoder
module. If the problem persists, contact Technical Support.

FLASH EREOR BIE8 An error occurred reading or writing from the reader’s Flash

Aza1 memory. If the problem persists, contact Technical Support.
B382
(SR ES
B384
H3835
B386

GEHMZ BAD PC 6423 Internal problem with the reader. If the problem persists, contact
Technical Support.

GEHZ ERROR B4 2F Internal problem with the reader. If the problem persists, contact
Technical Support.

GEHZ LOW PWR B4 2B Internal problem with the reader. If the problem persists, contact
Technical Support.

GEHMZ MEM LOCKED 6424 Internal problem with the reader. If the problem persists, contact
Technical Support.

GEHMZ PROT OTHER 84206 Internal problem with the reader. If the problem persists, contact
Technical Support.

GEHMZ UHEHWH ERR 8436 Internal problem with the reader. If the problem persists, contact
Technical Support.

ID BUFFER FULL BE81 Thetag ID buffer isfull. If the problem persists, contact Technical
Support.

IMVALID EAUD B18A Internal problem with the reader. If the problem persists, contact
Technical Support.

IMUALID CHMD B1@2 | The command does not exist or isinvalid for the reader.

Internal problem with the reader. If the problem persists, contact
Technical Support.

INVALID FREL B1@4 | The RFID reader received acommand to set the frequency outside
of the supported range. If the problem persists, contact Technical
Support.

INVALID FREL 6588 | The RFID reader received acommand to set the frequency outside
of the supported range. If the problem persists, contact Technical
Support.

IMUALID OPCODE Big1 The opCode received by the RFID reader isinvalid or not
supported with the current version of reader firmware. Make sure
you download the appropriate version of reader firmware. If the
problem persists, contact Technical Support.

IMVALID FARAM B1@5 | The RFID reader received avalid command with an unsupported

or invaid vaue for one of the parameters. If the problem persists,
contact Technical Support.
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Table 5 « RFID Error and Status Message Definitions (Continued)

RFID Error or
Status Message

Error
Code

Description/Action Required

IMVALID FROTOC

B8z

The RFID reader received a command for a protocol value that is
not supported with the current version of reader firmware. Make

sure you have the right tag type selected and that you are using a
tag that is supported by your printer.

IMUALIO WR DOATA

B482

If the first two bits are 0b00, then the tag ID must be 96 hits.
Otherwise, thetag ID is 64 bits.

Make sure that the first two bits have the correct values,
depending on the tag ID length.

LOCE ERROR

B483

The lock process failed during awrite tag data. The write tag
command passed, but the lock did not. This could indicate a bad
tag.

Repeat the process with another RFID tag. Make sure that the tag
is placed within the RF field.

MULTIPLE TRGS

1237

More than one RFID tag was detected in the RF field.

Make sure only one label isin the RF field and that another tag is
not elsawhere in the field. Make sure that the labels meet
transponder placement specifications.

MO DATA EERD

B84

The RFID tag used failed or does not have the correct CRC.

Try to read afew other tags. If the problem persists, contact
Technical Support.

HO PROTOCOL

B481

The RFID reader received a command to perform a protocol
command, but no protocol wasinitially set. The reader powers up
with no protocols set.

Make sure that you are using a transponder that is supported by
your printer.

HO TAG
HO TAG FOUHD

64806

Note « This error message varies by reader type.

No RFID tag was detected in the RF field. Several things can
cause this error:

» No acceptable RFID tag isin the RF field. This can happen if
an RFID label is present but the transponder is not placed
correctly within the label or if the wrong tag typeis used.

« The read/write power being used is too low.

+ TheRFID tag isweak or dead.

Retry with another RFID tag. Make sure that you are using a

transponder that is supported by your printer. If the problem

persists, contact Technical Support.
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Table 5 « RFID Error and Status Message Definitions (Continued)

RFID Error or Error oo . .
Status Message Code Description/Action Required

HOT IMFLEMENTED B4@T | Thereader received acommand that is not supported by the tag
type.
Make sure that you have the latest reader firmware, that you have
the right tag type selected, and that you are using atag that is
supported by your printer. If the problem persists, contact
Technical Support.

HUM IDS TOO LG AEAZ Internal problem with the reader. If the problem persists, contact
Technical Support.

OPCODE UNAUAIL Alez The opCode received by the RFID reader isinvalid or not

supported with the current version of reader firmware.

1. Make sure you download the appropriate version of reader
firmware.

2. Turnthe printer power off (O). Wait ten seconds, and then turn
the printer power on (1).

If the problem persists, contact Technical Support.

FOWER TOO HI 618z | The RFID reader received a command to set the read or write

power to alevel that is higher than the RFID reader supports.

Check the versions of the reader firmware and printer firmware.

You may need to download different versions.

FOWER TOO LOk @18 | The RFID reader received a command to set the read or write

power to alevel that is lower than the RFID reader supports.

Check the versions of the reader firmware and printer firmware.
You may need to download different versions.

FRINTEE EREOR 1238 A printer error occurred and disrupted the current RFID format.
Clear the error to retry the label.

FDRE COM TIMEQUT 1234 The printer was not able to communicate with the reader. If the
problem persists, contact Technical Support.

FEDE ERE zzzx — Internal problem with the reader. If the problem persists, contact
Technical Support.

FREFEATED ID (51215 el One of the protocolsis trying to add an existing tag ID to the
buffer.

Internal problem with the reader. If the problem persists, contact
Technical Support.

RFID Ok 5]a5]c] Normal operation.

SY5 UMEHWH EER TFAm Internal problem with the reader. If the problem persists, contact
Technical Support.

TAG EREOR B48A[ Internal problem with the reader. If the problem persists, contact

Technical Support.
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Table 5 « RFID Error and Status Message Definitions (Continued)

RFID Error or Error oo . .
Status Message Code Description/Action Required

TAG ID FAULT BEAE | Thereader received acommand to get a certain number of tag IDs
from the tag ID buffer. The reader contains lesstag |Ds stored in
itstag I1D buffer than the number the host sent.
Internal problem with the reader. If the problem persists, contact
Technical Support.

TIMEQUT TO LOMG A1aT Internal problem with the reader. If the problem persists, contact
Technical Support.

TM ASSERT FAIL TFAi Internal problem with the reader. If the problem persists, contact
Technical Support.

VERIFY FRIL 1236 Internal problem with the reader. If the problem persists, contact
Technical Support.

WRITE FAILED B4@E | Thiscan occur when one of a number of RFID operations fails.

Check that the tag is good, and repeat the process with another
RFID label. If the problem persists, contact Technical Support.
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Error Codes

Table 6 shows the possible error codes, the corresponding error or status message, and the
action required (if any). Numbers that appear in the format “RDR ERR xxxx” are not listed
individually. See thefirst line of Table 6 for an explanation.

Table 6 « RFID Error Code Definitions

Error
Code

RFID Error or
Status Message

Description/Action Required

5]0]5]5]

RFID O

Normal operation.

B186

DATA AMOUMT ERE

Two situations can result in this error:

« The datalength in a message to the RFID reader from the
printer isless than the number of argumentsin the message.

« Thedatalength is greater than the number of arguments. The
reader will wait indefinitely until it receives all of the data
specified in the data length field.

If the problem persists, contact Technical Support.

B1a1

IMUALID OPCODE

The opCode received by the RFID reader isinvalid or not
supported with the current version of reader firmware. Make sure
you download the appropriate version of reader firmware. If the
problem persists, contact Technical Support.

Blez

OFCODE UMAUAIL

The opCode received by the RFID reader isinvalid or not

supported with the current version of reader firmware.

1. Make sure you download the appropriate version of reader
firmware.

2. Turnthe printer power off (O). Wait ten seconds, and then turn
the printer power on (1).

If the problem persists, contact Technical Support.

B1a3

FOWERE TOo HI

The RFID reader received a command to set the read or write
power to alevel that is higher than the RFID reader supports.

Check the versions of the reader firmware and printer firmware.
You may need to download different versions.

Bl

IMUALID FRER

The RFID reader received acommand to set the frequency outside
of the supported range. If the problem persists, contact Technical
Support.

B1aEs

IHUALIO PARAM

The RFID reader received a valid command with an unsupported
or invalid value for one of the parameters. If the problem persists,
contact Technical Support.

818

FOWERE TOoO LOw

The RFID reader received a command to set the read or write
power to alevel that is lower than the RFID reader supports.

Check the versions of the reader firmware and printer firmware.
You may need to download different versions.

BlaET

TIMEOUT TO LOMG

Internal problem with the reader. If the problem persists, contact
Technical Support.
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Table 6 « RFID Error Code Definitions (Continued)

Error
Code

RFID Error or
Status Message

Description/Action Required

Blas

IHUALIO CHMD

The command does not exist or isinvalid for the reader.

Internal problem with the reader. If the problem persists, contact
Technical Support.

B2a0

EAD IMAGE CRC

The RFID reader received a command to erase some part of the
flash memory. This typically would happen during a reader
firmware upgrade. Make sure that you download the appropriate
version of reader firmware. If the problem persists, contact
Technical Support.

B2E1

BAD APF EMO ADD

The RFID reader received a command to erase some part of the
flash memory. This typically would happen during a reader
firmware upgrade. Make sure that you download the appropriate
version of reader firmware. |f the problem persists, contact
Technical Support.

B4E0

HO TARG
HO TAG FOUMD

Note « This error message varies by reader type.

No RFID tag was detected in the RF field. Several things can

causethis error:

« No acceptable RFID tag isin the RF field. This can happen if
an RFID label is present but the transponder is not placed
correctly within the label or if the wrong tag type is used.

« The read/write power being used istoo low.

» TheRFID tag isweak or dead.

Retry with another RFID tag. Make sure that you are using a

transponder that is supported by your printer. If the problem

persists, contact Technical Support.

B4E1

HO FROTOCOL

The RFID reader received a command to perform a protocol
command, but no protocol was initially set. The reader powers up
with no protocols set.

Make sure that you are using atransponder that is supported by
your printer.

B4z

IMUALID FPROTOC

The RFID reader received a command for a protocol value that is
not supported with the current version of reader firmware. Make

sure you have the right tag type selected and that you are using a
tag that is supported by your printer.

B85

LOCK. EREOE

The lock process failed during awrite tag data. The write tag
command passed, but the lock did not. This could indicate a bad
tag.

Repeat the process with another RFID tag. Make sure that the tag
is placed within the RF field.

BidiEd

HO DATA RERD

The RFID tag used failed or does not have the correct CRC.

Try to read afew other tags. If the problem persists, contact
Technical Support.

3/25/14

RFID Programming Guide 2 P1026148-002 Rev. A

55



56 | Troubleshooting
RFID Error Codes and Messages

Table 6 « RFID Error Code Definitions (Continued)

Error
Code

RFID Error or
Status Message

Description/Action Required

B4ES

AFE HOT 0OH

Internal problem with the reader. The Analog Front End is turned
off. Contact Technical Support.

BEe

WRITE FAILED

This can occur when one of a number of RFID operations fails.

Check that the tag is good, and repeat the process with another
RFID label. If the problem persists, contact Technical Support.

B4aT

HOT IMFLEMEMTED

The reader received a command that is not supported by the tag
type.

Make sure that you have the latest reader firmware, that you have
the right tag type selected, and that you are using atag that is
supported by your printer. If the problem persists, contact
Technical Support.

B4E5

IMUALIO WE DATA

If the first two bits are 0b00, then the tag ID must be 96 bits.
Otherwise, thetag ID is 64 hits.

Make sure that the first two bits have the correct values,
depending on the tag ID length.

B420

GEMZ PROT OTHER

Internal problem with the reader. If the problem persists, contact
Technical Support.

B423

GEHZ BAO PC

Internal problem with the reader. If the problem persists, contact
Technical Support.

B2

GEMZ MEM LOCKED

Internal problem with the reader. If the problem persists, contact
Technical Support.

8430

GEMZ UMNKEHWH ERE

Internal problem with the reader. If the problem persists, contact
Technical Support.

BSEn

IMUALIDO FRER

The RFID reader received acommand to set the frequency outside
of the supported range. If the problem persists, contact Technical
Support.

5k 5

AMT. BAO-GOME

The antenna is not connected, or the printer attempted to transmit
on an antennathat did not pass the antenna detection.

(5115]5]

TAS IO FAULT

The reader received a command to get a certain number of tag IDs
from the tag ID buffer. The reader contains lesstag IDs stored in
its tag ID buffer than the number the host sent.

Internal problem with the reader. If the problem persists, contact
Technical Support.

BeE]

IO BUFFER FULL

Thetag ID buffer isfull. If the problem persists, contact Technical
Support.

(51215 je

FEFEATED IO

One of the protocolsistrying to add an existing tag ID to the
buffer.

Internal problem with the reader. If the problem persists, contact
Technical Support.

BEES

HUM IDS TOO LG

Internal problem with the reader. If the problem persists, contact
Technical Support.
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Table 6 « RFID Error Code Definitions (Continued)

Error RFID Error or oo . .

Code Status Message Description/Action Required

1811 OATA AMOUHT ERE The packet length is larger than the maximum packet size.

124 ROR COM TIMEOUT The printer was not able to communicate with the reader. If the
problem persists, contact Technical Support.

1225 CorM ERROR The command echo was not found properly.

1236 VERIFY FARIL Internal problem with the reader. If the problem persists, contact
Technical Support.

12=7 MULTIPLE TAGS More than one RFID tag was detected in the RF field.
Make sure only one label isin the RF field and that another tag is
not elsewhere in the field. Make sure that the labels meet
transponder placement specifications.

1238 FRINTER ERROE A printer error occurred and disrupted the current RFID format.
Clear the error to retry the label.

1229 EHCODER ERROR A timeout occurred while communicating with the encoder
module. If the problem persists, contact Technical Support.

BIE8 FLASH ERROR An error occurred reading or writing from the reader’s Flash

AzE1 memory. If the problem persists, contact Technical Support.

6382

H3E3

B384

BI85

[SENE )

— FEOFE EREE zzzx Internal problem with the reader. If the problem persists, contact

Technical Support.

B18A IHUALID BAUD Internal problem with the reader. If the problem persists, contact
Technical Support.

B48A[ TAG ERROR Internal problem with the reader. If the problem persists, contact
Technical Support.

a4a8e OATA TOO LARGE Internal problem with the reader. If the problem persists, contact
Technical Support.

042EB GEHZ LOW PWR Internal problem with the reader. If the problem persists, contact
Technical Support.

B42F GEMZ ERROR Internal problem with the reader. If the problem persists, contact
Technical Support.

TFag S4vS UHEHWH ERR Internal problem with the reader. If the problem persists, contact
Technical Support.

TFa1 T ASSERT FAIL Internal problem with the reader. If the problem persists, contact

Technical Support.
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-

Commands for RFID

This section contains the ZPL 11 commands for RFID-specific applications.

For non-RFID ZPL commands, refer to the Programming Guide for ZPL, ZBlI, Set-Get-Do,
Mirror, and WML. A copy of the manual islocated on the User CD that came with your printer,
or you can download a copy from http://www.zebra.com/manuals.

Contents
ZP L OV VI W, . . ottt 60
“HL or ~HL Return RFID Data LOgto HOSt. .. ........ovviiiieninnnn .. 61
“HR Calibrate RFID Transponder POSItioN . ... .......uiutirieieeeeinenns 62
AHV HOSEVENfiCatioN . . .. oottt e e e 68
AMM PHNEMOGE .« o oottt et e e e e 69
“RB Define EPC Data StrUCIUIE . . . ..\ttt ettt ettt 71
*RF Read or Write REID FOMMAL. . . .o\ttt e et e ettt 73
PRI GetRFID TAG ID. . .ottt et e e e e e 76
“RM Enable RFID MOtON. . . ...\ttt ettt e e e e e e e e 80
~RO Reset Advanced COUNLEIS. . . ..o e e e 81
*RQ Quick Write EPC Data and Passwords . ... ...........oouuuiunaunaennno.. 83
*RR Specify RFID Retries for a BIOCK . . ... oo vttt et 85
RS SetUp RFID Parameters . . ... ...oouuut et e et 87
~RV Report RFID Encoding ReSUItS . .. ... e 95
*RW Set RF Power Levelsfor Read and Write ... ..., 96
*RZ Set RFID Tag Password and LOCK Tag . . ... .voivn ettt 98
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ZPL Overview

In addition to reading or encoding RFID tags, the RFID ZPL commands also provide for RFID
exception handling, such as setting the number of read/write retries before declaring a
transponder defective (set with ~RR) or setting the number of labelsthat will be attempted if an
error occurs (set with ~RS).

For example, if an RFID label failsto program correctly or if the transponder cannot be
detected, the printer gjects the label and prints VOID acrossit. The printer will try to print
another label with the same data and format for the number of RFID labels specified by the
ARS command. If the problem persists, the printer follows the error handling instructions
specified by the RS command: the printer may remove the problematic format from the print
gueue and proceed with the next format (if one exists in the buffer), or it may place the printer
in Pause or Error mode.
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AHL or ~HL

or ~HL - Return RFID Data Log to Host

Description The printer continualy logs RFID dataand storesit in the printer’sRAM. This
command requests that the RFID datalog be returned to the host computer, to clear the current
datalog, and to restart data recording.

In thelog, RFID data displaysin thisformat:
C,EEEE,DDDDDDDDDDDDDDDDDDDDDDDD

where
C = theRFID operation (R =read, W = write, L = lock, S= RFID settings,
E =log file reset)
EEEE =the RFID error code (see RFID Error Codes and Messages on page 49) or the
RFID setting (RPWR = read power, WPWR = write power, ANT = antenna,
PPOS = program position, FFFF = indicates that the log file was reset)

DDDDDDDDDDDDDDDDDDDDDDDD = data read or written
Format ~HL or ~HL

Comments
» Dataisshown in the format specified by the ~RFW command (ASCII, Hex, or EPC).

* |If the log exceeds 64K (approximately 2000 operations), the datalog is cleared
automatically, and data recording restarts. When this happens, the following appearsin the
log:

E,FFFF,Logfile automatically reset

« |f the printer loses power, thelog islost. If the log results areimportant to you, retrieve the
information frequently.
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Calibrate RFID Transponder Position

Important « Before using this command, see Using the Correct Programming Position
on page 21. Running this command may not be the best option for your printer.

Description Usethiscommand to initiate transponder calibration for RFID mediathat does
not meet the transponder placement specifications for the printer. During the process, the
printer moves the media, calibrates the RFID transponder position, and determines the optimal
programming position for the RFID media being used. For the R110Xi4 printer, this command
also selects the best antenna element and read/write power level for the media.

Results of the transponder calibration are returned to the host computer. The RIIH optionin the
RFID TAG CALIE control panel parameter and the "RUN" option in the rfid.tag.calibrate
SGD command perform the same calibration but do not create aresults table.

To return to the printer’s default programming position at any time, use one of the following:

» theRESTORE optionintheRFID TAHEG CALIE control panel parameter (see Calibrate
RFID Transponder Position on page 29)

» the "RESTORE" option in therfid.tag.calibrate SGD command (see rfid.tag.calibrate
on page 109)

Format ~HRa,b,c,d,e

Parameters

Details

a = start string This parameter specifies the user text to appear before the results table.

Accepted values. any string less than 65 characters
Default value: start

b = endstring

This parameter specifies the user text to appear after the results table.
Accepted values. any string less than 65 characters
Default value: end
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Parameters

Details

Cc = start position

This parameter specifies the start position of the calibration range. All numeric

values are in millimeters. Forward or backward designations assume that the

label'sinitia position iswith the leading edge at the print line.

Accepted Values:

Forward: Fe to Fxxx (where xxx is the label length in millimeters or 999,

whichever isless)
The printer feeds the label forward for the specified distance and
then begins transponder calibration.

Backward: B0 to B30 (Not valid on the RPAT printer.)
The printer backfeeds the label for the specified distance and then
begins transponder calibration. Allow at least 1.25 in. (32 mm) of
empty medialiner to extend out of the front of the printer.

Default value:

For the R110Xi4: B20©
The printer backfeeds 20 mm before starting transponder calibration.

For all other supported printers: FO
The printer moves the mediato the start position relative to the
leading edge of the label and then performs the RFID tag calibration.

d = end position

This parameter specifies the end position of the calibration range (last program
position to check). All numeric values are in millimeters. Forward or backward
designations assume that the label'sinitial position is with the leading edge at
the print line.
Accepted Values:
Forward: FO to Fxxx (where xxx isthe label length in millimeters or 999,
whichever isless)

The printer performs transponder calibration until it reaches the
specified end position and then ends the process.

Backward: Bo to B30 (Not valid on the RPAT printer.)
The printer performs transponder calibration until it reaches the
specified end position and then ends the process. Valid only with a
backward start position that is greater than the end position.

A = Automatic (valid only on the R110Xi4 printer)
The printer automatically ends the transponder calibration process
after successfully reading and encoding a consecutive range of 5 mm
on the label.

Default value:

For the R110Xi4: A

For all other supported printers: Label length as shown on the printer
configuration label
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Parameters Details

e = antennaand ~ Note « This parameter is valid only on the R110Xi4 printer.
read/write power
level detection

This parameter selects the option to select the antenna and read/write power
level automatically.

Accepted Values:

A = Automatic. The printer automatically scans through the antennas and
read/write power during calibration.
M = Manua. The printer uses the current antenna and read/write power

level settings.
Default value: A
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— Example 1 » When the printer is using Absolute mode (see Setting the Programming Position
Manually on page 22) and the following command is sent to the printer:

AXANHRAXZ
the printer starts the transponder calibration and returns a results table such as the following:

start
position=195
215, ,
214, ,
213, ,
212, ,
211, ,
210, ,
209,R,
208, ,
207,

W

PO L

énd
Each line in the results table appears as.
Row, Read Result, Write Result
where
Row = the dot row where calibration occurred
Read Result = results of calibration (R =read, “ ” = unable to read)
Write Result = results of calibration (W = write, “ ” = unable to write)

The optimal programming position is 195. Thisisidentified at the top of the table
(position=195) and with an the arrow (< - - - ****) in the table.
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— Example 2 « When the printer is using Relative mode (see Setting the Programming Position
Manually on page 22) and the following command is sent to the printer:

“HRstart,end,B20,F42,M
the printer starts the transponder calibration and returns a results table such as the following:

start
position=F@ MM
leading edge

B20,
B19,
B18,
B17,

v v v .

BS,

B7,

B6,

BS,

B4,R,W

B3,R,W

B2,R,W

B1,R,W

FO,R,W<---**%*%* F@ MM

F1,R,W

F2,R,W

F3,R,W

Fa4, |

F5,

F6,

F7,
3
)

v v W .

F8,
Fo,
Fle, ,

F38,
F39,
F40,
Fa1,
F42, ,
trailing edge
end

L )

Each line in the results table appears as.
Row, Read Result, Write Result
where
Row = the position from the leading edge of the label where calibration occurred
Read Result = results of calibration (R =read, “ " = unable to read)
Write Result = results of calibration (W = write, “ ” = unable to write)

The optimal programming position is FO (program with the leading edge of the label at the
print line). Thisisidentified at the top of the table (position=F@ MM) and with an the
arrow (< - - - ****) in the table.
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— Example 3 « When an R110Xi4 printer is using Relative mode (see Setting the Programming
Position Manually on page 22) and the following command is sent to the printer:
“HRstart,end,B20,A,A
the printer starts the transponder calibration and returns a results table such as the following:
start
position=F@ MM,A3,29,27
leading edge
B20,R,W,B3,15,17
B19,R,W,B3,11,13
B18,R,W,B3,9,11
B17,R,W,B3,7,9
B16,R,W,B3,5,9
B15,R,W,B3,5,9
B14,R,W,A3,27,29
B13,R,W,A3,27,29
B12,R,W,A3,27,27
B11,R,W,A3,25,25
B10,R,W,A3,15,19
B9,R,W,A3,11,15
B8,R,W,A3,9,13
B7,R,W,A3,7,11
B6,R,W,A3,7,9
B5,R,W,A3,7,9
B4,R,W,A3,7,9
B3,R,W,A3,7,9
B2,R,W,A3,7,11
B1,R,W,A3,11,13
FO,R,W,A3,13,17<---**** FQ MM,A3,29,27
F1,R,W,A3,19,19
F2,R,W,A3,27,25
trailing edge
end
Each line in the results table appears as.
Row, Read Result, Write Result, Antenna Element, Read Power, Write Power
where
Row = the position from the leading edge of the label where calibration occurred
Read Result = results of calibration (R =read, “ " = unable to read)
Write Result = results of calibration (W = write, “ ” = unable to write)
Antenna Element = results of calibration (A1, A2, A3, A4, B1, B2, B3, B4, C1, C2,
C3, C4, D2, D3, D4, E2, E3, E4, F2, F3, or F4)
Read Power = results of calibration (0 —30)
Write Power = results of calibration (0 —30)
Theresults are identified at the top of thetable (position=F@ MM, A3, 29, 27) and with
an the arrow (< - - - ****) in the table. These results indicate that the optimal programming
position is FO (program with the leading edge of the label at the print line). The optimal
antenna element is A3. The optimal read power is 29, and the optimal write power is 27.
3/25/14 RFID Programming Guide 2 P1026148-002 Rev. A
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HV - Host Verification

Description Usethis command to return data from specified fields, along with an optional
ASCII header, to the host computer. You can use this command with any field that has been
assigned a number with the ART command or with the ~FN and ~RF commands.

Format ~HV#,n,h,t,a

This table identifies the parameters for this format:

Parameters Details
# = field number The value assigned to this parameter should be the same as
specified with the one used in another command.
another command Accepted Values: © to 9999
Default Value: @
n = number of bytestobe | Accepted Values: 1 to 256
returned Default Value: 64
h = header to bereturned | Delimiter characters terminate the string. Thisfield isField
with the data Hex (“FH) capable.

Accepted Values: 0 to 3072 bytes
Default Value: no header

t = termination Thisfield is Field Hex (~FH) capable.
Accepted Values: 0 to 3072 characters

a = command appliesto | When ~PQ is greater than 1, send one response for alabel
format or one for every labd printed.

Accepted Values:
F = Format

L = Labd
Default Value: F

— Example » The following code:
AXA

~FH_”"HVv@,8,EPC[,]_OD_OA,L"FS
~PQ2
AXZ

Would return data such asthis:

EPC[12345678]
EPC[55554444]
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MM - Print Mode

Description The ~MM command determines the action the printer takes after alabel or
group of labels has printed.

Note « Refer to the User Guide for your printer to determine which print modes are supported
5 by your printer.

Format “~MMa,b

Parameters Details

a = desired mode Accepted Values:
T = Tear-off
= Pedl-off
= Rewind (depends on printer model)
= Applicator (depends on printer model)
Cutter (depends on printer model)
= Delayed cutter
= RFID
= Reserved
= Reserved
K = Kiosk
Default Value: F

cCrmoonNn>» X O
1]

b = prepee select Accepted Values:
N = no
Y = yes
Default Value: N

The command isignored if parameters are missing or invalid. The current
value of the command remains unchanged.
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Thislist identifies the different modes of operation:

» Tear-off — after printing, the label advances so the web is over the tear bar. The label,

with liner attached, can be torn off manually.

Peel-off — after printing, the label moves forward and activates a Label Available Sensor.
Printing stops until the label is manually removed from the printer.

Power Peel —liner automatically rewinds using an optional internal rewind spindle.
Value Peel — liner feeds down the front of the printer and is manually removed.

Prepeel — after each label is manually removed, the printer feeds the next label forward to
prepeel asmall portion of the label away from the liner material. The printer then
backfeeds and prints the label. The prepeel feature assistsin the proper peel operation of
some media types.

Rewind — the label and liner are rewound on an (optional) external rewind device. The
next label is positioned under the printhead (no backfeed motion).

Applicator — when used with an application device, the label move far enough forward to
be removed by the applicator and applied to an item. This applies only to printers that
have applicator ports and that are being used in a print-and-apply system.

Cutter — after printing, the media feeds forward and is automatically cut into
predetermined lengths.

Delayed cutter — When the printer isin the Delayed Cut PRINT MODE, it will cut the
label when it receives the ~JK (Delayed Cut) command. To activate the ~JK command,
the printer's PRINT MODE must be set to Delayed Cut and there must be a label waiting
to be cut. When the printer is not in the Delayed Cut PRINT MODE, the printer will not
cut the label when it receives the ~JK command.

Note « Send ~JK in a separate file - it cannot be sent at the end of a set of commands.

The Delayed Cut feature can be activated:
e through PRINT MODE on the printer’s control panel
e with a”~MMD command

RFID — increases throughput time when printing batches of RFID labels by eliminating
backfeed between labels.

Comments Besureto select the appropriate value for the print mode being used to avoid
unexpected results.

P1026148-002 Rev. A
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Define EPC Data Structure

Description Usethiscommand to define the structure of EPC data, which can be read from
or written to an RFID transponder. For moreinformation about EPC specifications, refer to the
EPC Global web site. All parametersin this command are persistent and will be used in
subsequent formats if not provided. The values are initially set to the default values.

RFID transponders can have different partitions defined. This command specifies the number
of partitions and how many bits are in each partition.

Format ~RBn,p®@,pl,p2, ..., pl5

Parameters

Details

n = total bit size of the Specify the number of bits to include in the partitions.

partitions

Accepted values: 1 to n, where nisthe bit size of the tag.
Default value: 96

po ... pl5= Specify the number of bitsto include in the individual partitions. The partition
partition sizes sizes must add up to the bit size specified for the previous parameter. The

largest individual partition size is 64 bits.
Accepted values: 1to 64
Default value: 1

Example 1 « The following command specifies that there are 96 bits used with three fields.
Fields 1, 2, and 3 contain 10, 26, and 60 bits, respectively.

~RB96, 10,26, 60

The ZPL code to encode atag with this format would look like this:
“RFW, E*FD1000.67108000.1122921504606846976"FS

When the tag is being encoded, the tag stores the data in the following way:
* Field 1 contains 1000. Thisvalueis stored in the first 10 bits
» Field 2 contains 67108000. Thisvalueis stored in the next 26 bits.

» Field 3 contains1122921504606846976. Thisvaueis stored in the remaining
60 hits.

Example 2 « The following command specifies that there are 64 bits used with eight 8-bit
fields.

~RB64,38,8,8,8,8,8,8,8"FS
The ZPL code to encode atag with this format would look like this:
~RFW,E”~FD1.123.160.200.249.6.1.0"FS

When writing to the tag, each set of dataiswritten in its respective 8-bit field.

3/25/14
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Example 3 « This example uses the SGTIN-96 standard, which defines 96-bit structure in the
following way:

. . Company Item Serial
Header Filter Value Partition Prefix Index Reference Number
SGTIN-96 8 bits 3 bits 3 bits 20-40 bits 24 bits 38 bits
10 8 8 16,383 901,048,575 33,554,431
(binary value) (decimal (decimal (decimal (decimal (decimal
capacity) capacity) capacity) capacity*) capacity)

* Capacity of Item Reference field varies with the length of the company prefix.

The ZPL code to encode atag with this format would look like this:

AXA

~RB9S6,38, 3, 3,20,24,38"FS

ARFW,E~FD48,1,6,770289,10001025, 1"FS

XZ

These commands would put
« 48 inthe header

« 1 asthefilter value

+ 6 asthe partition (indicates a 20-hit prefix and 24-bit item reference)
« 770289 asthe company prefix
+ 10001025 astheitem reference

« 1 asthe serial number

To read this EPC data and print the results on the label, you would use the following code:

AXA

~RB9S,8,3,3,20,24,38"FS

~F050,50"A0N, 40"FNO*FS
~FNO"RFR, EAFS

~"XZ

The resulting label would look like this:

48.1.6.770289.10001025.1

P1026148-002 Rev. A
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RF - Read or Write RFID Format

Description Usethis command to read or write to (encode) an RFID tag. When using this
command to read atag, you may use afield variable to print the tag data on the label or to
return the data to the host. See Create and Send an RFID Label Format on page 34 for
examplesthat use afield variable. See Gen 2 Memory Map on page 14 to see how information
is stored on a Gen 2 tag.

Format ~RFo,f,b,n,m

Parameters Details

0 = operation Specifies the action to be performed.
Accepted Values:
W write to (encode) the tag
R read the tag
P read password (Not supported on al printers.)
S specify the access password*
* Requires V53.17.20 or later.
Default Value: W
f = format Accepted Values:
A = ASCII
H = Hexadecima
E EPC (ensure proper setup with the ~RB command)
Default Value: H
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Parameters Details

b = password What you specify for this parameter depends on what you enter for other
OR parameters.

b = starting block

If th
number ©

Operation
parameter
value is...

Then...

E (EPC 96-hit), thisvalue is aways set to 2.
Accepted Values:

« P, which indicates that an access password, akill
password, or both follow in a~FD command. Each
password must be 8 hex characters. If the password is
omitted, it is not written. An access password is used in
subsequent lock commands in the format.

» 0 ton, which specifies the 16-bit starting block number,
where n is the maximum number of blocks for the bank
specified in the memory bank parameter.

Default Value: @

W Note « When the memory bank parameter is set to

R = Note « When the memory bank parameter is set to
E (EPC 96-hit), thisvalueis aways set to 2.
Accepted Values:

» 010 n, which specifies the 16-bit starting block number,
where n is the maximum number of blocks for the bank
specified in the memory bank parameter.

Default Value: ©

S This parameter must be P and must be followed by the
access password in a~FD command.

P This parameter specifies which password to read.
Accepted Values:

«  K=kill password

» A=access password

Default Value: K

n = number of bytesto Specifies the number of bytesto read or write.

read or write When E is specified for the memory bank parameter, this value is not required.
Accepted Values: 1 to n, where n is the maximum number of bytes for the tag.
Default Value: 1
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Parameters Details

m = memory bank Specifies the Gen 2 memory bank. See Gen 2 Memory Map on page 14 for
more information about Gen 2 memory.
Accepted Values:

E = EPC 96-bit (When writing data, this parameter performs the
operation on Gen 2 bit address 20y, and accesses 12 bytes of the EPC
memory bank. When reading data, this parameter reads the amount
of data specified in the PC bits on the tag.)

Reserved

EPC

TID (Tag ID)
3 = User

Default Value: E

N PO
1} 1l

— Example 1 « This example encodes 96-bit datain ASCII format.

XA
~RS8
~RFw,a”FDOO® my data”FS
~XZ

— Example 2 « This example encodes 96-bit EPC data, as specified by the ~RB command.

AXA
~RB96,8,3,3,20,24,38
ARFw,e"FD16,3,5,78742,146165,1234567891FS
AXZ

— Example 3 « This example encodes 4 bytes of hexadecimal formatted data, starting in block 3
of Gen 2 EPC bank 1.

AXA

ARS8
~RFW,H,3,4,1"FD11112222"FS
AXZ

— Example 4 « This example reads the extended Gen 2 tag ID (TID), which is not read by the
~RI command, and returns the results to the host computer. The results are l1abeled with the
header “8-byte Tag ID Data.”

AXA
ARS8
ARFR,H, 0,8, 2 FN1*FS*HV1, ,8-byte Tag ID Data:"FS
AXZ
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RI - Get RFID Tag ID
Description This command returns the 32-bit tag ID (TID) for the tag. If your Gen 2 tag
supports TID data beyond 32 bits, see “RF on page 73 to access the TID memory bank. The
data can be sent back to the host viathe *"HV command.
Format ~RIa,b,c,d
Parameters Details
a = number to be Accepted values. 0 to 9999
assigned to thefield | Default value: 0
b = specify data order Not used.
¢ = number of retries Accepted values: 0to 10
Default value: 0
d = motion Accepted values:
0 = Feedlabel after writing
1 = Nofeed after writing (other ZPL commands may cause a feed)
Default value: 0
— Example » Thisexamplereads atag ID, printsit on alabel, and sends string

Tag ID:xxxxxxxx tothe host. The dataread will go into the ~FN® location of the format.
The printer will retry the command five times, if necessary.

AXA

AF020,120"AON, 60"FNO~FS
ARIO, ,5"FS
AHVO, ,Tag ID:~FS

~"XZ
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“RL - Lock/Unlock RFID Tag Memory
The ~*RL command has two distinct formats and functions:

e "RLM-Lock/Unlock the Specified Memory Bank
Locks a password or an entire memory bank in awriteable or unwriteable state. These
locks/unlocks can be permanent or reversible.

e "RLB—Permanently Lock Specified Memory Sections
Locks blocks of user memory in an unwriteable state.

Important « Please note the following:
e Thiscommand isinvalid on the RPAT printer.
« Supported printers must use firmware version V53.17.20 or later, and the reader firmware

must be version 20120123 or later.

« ~RL must not be used in conjunction with “RZ on page 98. Be consistent with use of one
locking method or the other.

ARLM — Lock/Unlock the Specified Memory Bank
Description The~RLM command locks/unlocks the specified password or memory bank on
an RFID tag. You can use this command to do the following:

* lock individual passwords, thereby preventing or allowing subsequent reads or writes of
that password

* lock individual memory banks, thereby preventing or allowing subsequent writes to those
banks

» Permanently lock (permalock) the lock status for a password or memory bank

Format ~RLM,k,a,e,u

Parameters Details

k = kill password Accepted Values:
function unlock the kill password*

lock the kill password*
permanently unlock (Open) the kill password
permanently lock (Protected) the kill password

T O r C
1

a = access password Accepted Values:
function U unlock the access password*

L
0
P

* The access password must be set to something other than the default of 00000000 to use this value. See Example 4
on page 79 for an example.

lock the access password*

permanently unlock (Open) the access password

permanently lock (Protected) the access password
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Parameters Details

e = EPC memory bank Accepted Values:
function = unlock the EPC memory bank*

lock the EPC memory bank*
permanently unlock (Open) the EPC memory bank
permanently lock (Protected) the EPC memory bank

U O r C
1

u = USER memory bank | Accepted Values:

function U = unlock the USER memory bank*
L = lock the USER password bank*
0 = permanently unlock (Open) the USER memory bank
P = permanently lock (Protected) the USER memory bank

* The access password must be set to something other than the default of 00000000 to use this value. See Example 4
on page 79 for an example.

A"RLB — Permanently Lock Specified Memory Sections

Description The ~RLB command permanently locks (permalocks) one or more sections
(individual sub-portions) in atag’'s user memory. The section sizes for each tag is defined by
the tag manufacturer.

Format ~RLB,s,n

Parameters Details
s = starting section Specify the starting section of memory to lock.
n = number of sections Specify the number of sections to lock.

— Example 1 « The following command locks all memory banks using a previously specified
access password.
ARLM, L,L,L,L FS
— Example 2 « The following command locks the user memory banks using a previously

specified access password.
ARLM,,,,L~FS

— Example 3 « The following command permal ocks sections 0 to 4 of user memory using a
previously specified access password.

ARLB,0,4"FS
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— Example 4 « This code does the following:

« writes 12 bytes to user memory
« writes“12345678" to the access password and “11223344" to the kill password
» permalocks 6 sections of user memory using “12345678" as the access password

 locksthekill and access passwords and permanently unlocks the EPC memory, using
“12345678" as the access password

AXA
ARFW,H,0,12,37FD112233445566778899001122"FS
ARFW,H, P~FD12345678,11223344"FS

ARLB, 0, 6"FS

ARLM, L, L,0"FS

AXZ

— Example 5 « This code does the following:

« writes 12 bytesto user memory
« permalocks 6 sections of user memory using “00000000” as the access password

» permalocksthe kill password and access password using “00000000” as the access
password

AXA
ARFW,H,8,12,3~FD112233445566778899001122~FS
ARLB, 0, 6"FS

ARLM, P, P~FS

AXZ
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“RM - Enable RFID Motion

Description Usethis command to enable or disable RFID motion. By default, labels
automatically print at the end of the format. This command allows you to inhibit the label from
actually moving when it reaches the program position, which is useful for debugging, setup,
and custom applications. This parameter is not persistent (carried over from label to label).

Format ~RMe

Parameters Details

e = enable Accepted values:

Y = Yes, move the label

N = No, do not move the |abel
Default value: Y
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~RO - Reset Advanced Counters

Description The~R0O command resets the advanced counters used by the printer to monitor
label generation in inches, centimeters, and number of labels.

Format ~ROc
Parameters Details
Cc = counter number Accepted Values:

= reset counter 1

= reset counter 2

= reset valid RFID label counter
reset voided RFID label counter

reset head cleaned counter
reset head replaced counter

(R resets the head cleaned counter and the head replaced counter)
Default Value: avalue must be specified or the command isignored

T N b W N
1

— Example 1 « This example shows how the counter portion of the printer configuration labels
looks when counter 1 is reset by sending ~RO1.
Before
296862 IN.......... NONRESET CNTR
——— 296862 IN.......... RESET CNTRI
296862 IN.......... RESET 2
re 83 CM.......... NONRESET CNTR
——— 753289 CM... ..l RESET CNTRI
753283 CM.......... RES
92928 LABLS........ NONRESET CNTR
—— P 92928 LABLS........ RESET CNTR1
92928 LABLS........ RESET CNTR2
After
296876 IN.......... NONRESET CNTR
O INisusainoiionon, RESET CNTR1
296878 IN.......... RESET CNTR2
?53323 CM.......... NONRESET CNTR
——P 0 CH............... RESET CNTR1
753323 CM.......... RESET CNTR2
92930 LABLS........ NONRESET CNTR
—P 0 LABLS. ... .o..nnn RESET CNTR1
92930 LABLS. . 1 Il. RESET CNTR2

3/25/14
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— Example 2 « This example shows how the counter portion of the printer configuration labels

looks when the RFID counters are reset by sending ~R03 and ~R0O4.

Before

RTC DATE

RTC TIME

.. RFID VALID CTR
. RFID VOID CTR
RFID READ PWR
RFID WRITE PWR
RFID ERR STATUS
RFID TAG TYPE
RFID VERSION
NONRESET CNTR
RESET CNTR1
RESET CNTR2

RTC DATE

RTC TIME

RFID VALID CTR
.. RFID VOID CTR
. RFID READ PWR
. RFID WRITE PWR
. RFID ERR STATUS
RFID TAG TYPE
RFID VERSION
NONRESET CNTR
RESET CNTR1
RESET CNTR2

P1026148-002 Rev. A RFID Programming Guide 2
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A . .
RQ - Quick Write EPC Data and Passwords
Description Usethis command with an Alien Higgs RFID tag and appropriate firmware to
write the EPC data, access password, and kill password with one command. Doing so reduces
the encoding time.
Note « The access password on the tag to be written to must be 00000000 prior to sending this
5 command.
Format ~RQf,c,o[data]
Parameters Details
f = format Accepted Values:
A = ASCII
H = Hexadecimal
E = EPC
Default Value: H
c = chiptype Accepted Values: @ (Higgs IC tag)
Default Value: @
o = option Accepted Values: © (write 96-bit EPC)
Default Value: @
data = the EPC data, Use the ~FD command to specify the passwordsin the following format:
access password, and N .
Kill p ord FD[EPC],[access],[kilLl]
where:
EPC = the EPC datain the format specified by the ¥ parameter. The data
should match what would be programmed with the *RF command.
access = an optional access password in hexadecimal format. If thisfield
isleft blank, 0xO0000000 is written as the access password.
kill =an optional kill password in hexadecima format. If thisfield isleft
blank, 0x00000000 is written as the kill password.
— Example 1 « This example writes the EPC datato the tag in hexadecimal format. The
unspecified access and kill passwords are written as zeroes (0x00000000).
A"XAMRQMFD112233445566778899001122"XZ
— Example 2 « This example writes the EPC data to the tag in hexadecimal format. The access
password iswritten as OXAAAAAAAA, and the kill password iswritten as 0xBBBBBBBB.
AXAMRQMNFD112233445566778899001122 , AAAAAAAA , BBBBBBBB*XZ
— Example 3 « This example writes the EPC datato the tag in EPC format. The unspecified
access and kill passwords are written as zeroes (0x00000000).
~XA~RB96,30,30,30,6"RQEAFD1234.5678.9012.12~XZ
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— Example 4 « This example writes the EPC data to the tag in hexadecimal format. The access
password iswritten as OXAAAAAAAA, and the unspecified kill password is written as
zeroes (0x00000000).

~XA"RB96,30,30,30,6"RQE"FD1234.5678.9012.12, AAAAAAAANXZ

P1026148-002 Rev. A RFID Programming Guide 2 3/25/14
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RR - Specify RFID Retries for a Block

Description Usethis command to change the number of times that the printer attempts to
read or writeto a particular block of asingle RFID tag. Thiscommand is persistent and will be
used in subsequent formats if not provided.

Note » Thiscommand’s function is different than the “number of l1abels’ parameter inthe *RS
5 command.
Format ~RRn,a
Parameters Details
n = number of retries Accepted Values: 0 to 10
Default Value: 6

a = adaptive antenna
element selection

) Note « This parameter is valid only on the R110Xi4 printer with alabel
that is2 in. (51 mm) or longer.

After the printer has exhausted the number of retries specified by parameter n,
the printer may try other antenna elements. This parameter enables this ability.
If the printer is unsuccessful communicating with the RFID tag after trying the
neighboring antenna elements, the printer voids the label.

3 Note  Activating this parameter may slow throughput on damaged or
weak RFID tags.

Accepted Values: 0 or 1
0 = None. The printer uses only the current antenna element selection.

1 = Neighbors. The printer attempts to read the tag using the antenna
elementsto the left/right and above/bel ow the current antenna
element. The antenna element that is successful is used for al
subsequent RFID commands until the next unsuccessful attempt,
until the printhead is opened, or until the printer is power cycled.

Default Value: 0

— Example 1 « This example sets the read block retriesto 5.
AXA
AFN1~RR5”RFR,H"FS
AHVIAFS
XZ

— Example 2 « This example sets the write block retries to 2.
AXA
ARR2”~RFW,H~FD1234~FS
AXZ

3/25/14 RFID Programming Guide 2 P1026148-002 Rev. A
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— Example 3 « On an R110Xi4 printer, this example sets the write retries to 2 and alows the
printer to try neighboring antennas in the event that the current antenna cannot write to the
RFID tag.

AXA
"RR2,1”RFW,H"FD1234"FS
~"XZ

P1026148-002 Rev. A RFID Programming Guide 2 3/25/14
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RS - Set Up RFID Parameters

Use this command to set up RFID parameters including tag type, read/write position of the
transponder, and error handling.

Use care when using this command in combination with ~RF for reading tag data. Problems

can occur if the dataread from the tag is going to be printed on the label. Any dataread from
the transponder must be positioned to be printed above the read/write position. Failure to do
thiswill prevent read data from being printed on the label.

Format ~RSt,p,v,n,e,a,c,s

Parameters

Details

t

tag type

Gen 2 isthe only tag type valid for this printer. This value cannot be changed.

read/write position of
the transponder
(programming
position)

p

This parameter sets the read/write position of the transponder in one of two

ways: absolute mode or relative mode. For more information about these

modes, see Setting the Programming Position Manually on page 22.
Important « If alabel format specifies avalue for the programming
position, this value will be used for the programming position for all
labels until anew position is specified or until the transponder
calibration procedureis run.

Accepted Values:

Absolute M ode:

xxxx = 0 to label length (in dot rows). Move the media to the specified
position xxxx on the label, measured in dot rows from the label top,
before encoding. Set to 0 (no movement) if the transponder is already
in the effective area without moving the media.

Relative M ode Forward:

Fxxx = FO to Fxxx (where xxx is the label length in millimeters or 999,
whichever isless). Move mediaforward, printing bitmap, for xxx
millimeters before reading or encoding.

Relative M ode Backwar d:

Byy = BO to B30 (in millimeters, 30 mm maximum). Move media backward
for yy millimeters before reading or encoding. (Does not apply to the
RPAT printer.)

=~ Note « When using a backward program position, allow enough media
or liner to ensure that the printer can back up the media without the
leading edge disappearing under the printhead mechanism.

Default value:
FO (which moves the leading edge of the label to the print line)

v = length of void
printout

Sets the length of the void printout in vertical (Y axis) dot rows.
Accepted values: 0 to label length
Default value: 1abel length

3/25/14
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Parameters

Details

n number of |abels

The number of labels that will be attempted in case of read/encode failure.
Accepted values: 1to 10
Default value: 3

m
1

error handling

If an error persists after the specified number of |abels are tried, perform this
error handling action.

Accepted values:
N = Noaction (printer dropsthelabel format causing the error and moves
to the next queued |abel)
P = Placeprinter in Pause mode (label format stays in the queue until the
user cancels)

E = Placeprinter in Error mode (label format staysin the queue until the
user cancels)

Default value: N

3 Note « You can set the printer to send an error message to the host for
each failure. To enable or disable thisunsolicited error message, refer to
the ~SX and ~SQ ZPL commands. Use V for the condition type for an
RFID error.

a = signalson applicator

This parameter applies only to printers that have an applicator board. For more
information on applicator signals, see Timing Diagrams for RFID on page 114.

Single Signal Mode

In thismode, one start print signal starts printing. Then, at the program position
(parameter p), the printer automatically stops and encodes the tag. Printing
continues, and asingle end print signa signifies the completion of the [abel.

Double Signal Mode
With RFID, when there is a non-zero program position, the label islogically
split into two parts. Thefirst part is printed, the tag encodes, and then the
second part prints. If this parameter isset to “D,” then the label is split into two
and requires both portions of the label to be controlled by the applicator. This
means that a start print signal triggers the first portion of the label, and then
when the printer reaches the RFID program position (and the motor stops), an
end print signal is provided. In this mode, a second start print signal isrequired
to print therest of the label. When the label is complete, afinal end print signal
is provided.

3 Note « If parameter p iszero, then single signal modeis used (parameter
ignored). If pisFO (or BO) with backfeed-after, then single signal mode

is used (parameter ignored).

Accepted values:
S single signal
D double signd
Default value: S

reserved

(@]
1

Not applicable.

0n
1

void print speed

If alabel isvoided, the speed at which “VOID” will be printed across the label.
Accepted values. any valid print speed
Default value: the printer’s maximum print speed

P1026148-002 Rev. A
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Example 1 « The following are examples of Absolute Mode and Relative Maode for the
transponder position parameter (parameter p).

Absolute Mode

1. ~RS, 520 setsthe encode position at 520 dots from the top edge of the label.

2. ~RS, @ programs the tag without moving the media.

Relative Mode

1. *RS, F1 setsthe encode position 1 mm forward from the leading edge of the label.

2. “RS,B10 setsthe encode position 10 mm backwards from the leading edge of the label.
3. "RS, F0 setsthe encode position at the leading edge of the label.

4. "RS, B0 setsthe encode position at the |eading edge of the label.

Example 2 « The following shows the difference between absolute and relative programming
positions for the transponder position parameter (parameter p) with a 6-inch (152-mm, 1216-
dot) label length. The end results are that the tag is programmed with the label in the same
position.

print direction

'

encoding area

print line
tear bar

| —

1 ~RS, 496, Absolute Mode, 496 dots
from the top of the label

2 RS, F909, Relative Mode, 90 mm from
the leading edge of the label

3/25/14
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Example 3 « This example sets the printer to move the mediato 800 dots from the top of the
media[or label length minus 800 from the bottom (leading edge) of the media] and voids the
rest of the mediain case of an error. The printer will try to print two labels and then will
pause if printing and encoding fail.

XA

~RS, 800, ,2,P"FS

~XZ
Figure 7 shows the resulting voided label. Note where the void starts. The media has been
moved 800 dot rows from the top of the label (Iabel length minus 800 dot rows from the
bottom (leading edge) of alabel) to bring the transponder into the effective areato read/write
atag. If the printer fails the operation, the rest of the mediais voided.

Figure 7 « Sample Void Label

| Top of label > - N
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID

VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID

d VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
800 ot rows VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID

VOIDVOIDVOIDVOIDVOIDVOIDYVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
S-'-ar--r Of RFID VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
. —»=t | VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
operation

Label length minus
800 dot rows

Bottom of label }—» \ J
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r— Example 4 « This example sets the printer to move the mediato 800 dots from the top of the
media[or label length - 500 from the bottom (leading edge) of the media] and prints“VOID”
500 dotsin vertical length (Y axis) in case of an error.

AXA
~RS,800,500,2,P FS
~XZ
Figure 8 shows the resulting voided label. Note where the void starts. The media has been
moved 800 dot rows from the top of the label [label Iength minus 800 dot rows from the
bottom (leading edge) of alabel] to bring the transponder into the effective areato read/write
atag. If the printer fails the operation, an area that is 500 dot rows of the mediais voided
instead of the entire rest of the media.
Figure 8 « Sample Void Label, 500 Dot Row Area Voided
| Top of label ||/ N
- 3 VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
A VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
800 dot rows VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
500 dot rows || ¥ eIB OB Y B aIoval
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
v v VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
Start of RFID | || ViBvoiDvoIDVoIDVOIDVOIDVOIDVOIDVOIDVOID
operation
Label length minus
800 dot rows
Bottom of label | —3|\ J
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RU - Read Unique RFID Chip Serialization

Description Usethiscommand to read the TID (Tag ID) data from the current chip and
format a unique 38-bit serial number, which will be placed in the lower (least significant) 38
bits of the EPC code.

Important « Please note the following:

« Thiscommand isinvalid on the RPAT printer.
« Supported printers must use firmware version V53.17.20 or later, and the reader firmware
must be version 20120123 or later.

Format ~RUa,b

Parameters

Details

a = prefix

Specifies the prefix in ASCII Binary

Accepted Values: Only ASCII characters 1 and 0 are accepted. Maximum of 38
characters.

The number of bitsin the value specifies the length of the prefix. The prefix is
placed as the left-most (most significant) bits in the unique serial number.

If nothing is specified, the default value will be used.

Default Value: The MCS prefix is determined by the MDID in the TID of the
chip read:

- 100 =EM Micro

« Impinj =101

« Alien=110

« NXP=111

b = specia character Specia character for serial number inclusion.

Accepted Values: Any ASCII character other than the current Command
character, Control character, Delimiter character, or any of the Real-Time
Clock (RTC) characters.

Default Value: #
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Note « Serial number inclusion:

5 One of severa data elements can be included into any ~FD data string in the same way that
Real Time Clock dataisincluded. Use any of the commands below to include a data pattern
based on the serial number. These are defined using the default value for the Special
Character.

#S = include 38-bit serial number derived from TID in decimal form.
#H = include 38-bit serial number derived from TID in hexadecimal form.

#E = include the entire 96-bit EPC code, including the 38-bit serial number derived from
TID in decimal form.

#F = include the entire 96-bit EPC code, including the 38-bit serial number derived from
TID in hexadecimal form.

#P = include the entire 96-bit EPC code, but use the tag's preprogrammed, 38-bit SGTIN
serial number in decimal form.*

#Q = include the entire 96-bit EPC code, but use the tag's preprogrammed, 38-bit SGTIN
serial number in hexadecimal form.*

* |f the EPC has been preprogrammed (typically by the manufacturer) with the chip-based RFID
serialization scheme, then the serialized data does not have to be written back to the EPC memory, which
savestime. #P and #Q simply format the data that is read from the EPC memory bank.

— Example 1 « Read the TID from the tag, create a serial number based on the tag type, write
12<serial number (5 bytes)>000000000000 to the 96-bit EPC field, and print the
serial number (in hex format) on the label.

AXA

~RU

~F010,10"A@ON,50,50~FDSerial Number: #H"FS
"RFW, HAFD12#H"FS

~XZ

— Example 2 « Read the TID from the tag, create aserial number based on the tag type, writethe
serial number to the EPC field (lower 38 bits) while maintaining the contents of the rest of
the EPC memory, print Serial Number: <serial number in hex format> onthe
label, and return Serial Number: <serial number in hex format> tothe host.
Perform this operation on three label formats.

XA

~RU

~F010,10"A0ON, 50,50"FN1~FS
AFN1~FDSerial Number: #H~FS
AFHAHV1,24, , @D _OA,L~FS
“RFW,H FD#F"FS

~PQ3

AXZ
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— Example 3 « Read the full EPC (already seriaized) from the tag, print
Serial Number: <full EPC in decimal format> onthelabel, and return
Serial Number: <full EPC in decimal format> tothe host.

AXA

~RU

~F010,10”~A0ON, 50,50"FN1~FS
AEN1~FDSerial Number: #P~FS
AFHAHV1,44, , OD_OA,L~FS
AXZ
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~RV = Report RFID Encoding Results

Description Usethiscommand to tell the printer to send RFID encoding success or failure
results to the host computer after each label format compl etes.

Format -~RVva

Parameters

Details

a =

enable/disable

Enables or disables the results reporting feature.
Accepted Values:

E = Enable

D = Disable
Default Value: D

Example 1 « Assume that the following code is sent and that there is no RFID tag in the field.

~RVE

AXA
~RS8,0,,3
~RMY
“RFR,H
AXZ

The printer attempts to program atag three times and then returns the following to the host:
-,3
—_ 7

The minus sign indicates that the programming attempt failed entirely and voided three
labels.

Example 2 « Assume that the same code is sent and that the first two attempts at programming
atag are unsuccessful. The third attempt succeeds.

~RVE

AXA

~RSS8,0,,3

ARMY

ARFR,H

XZ

The printer attempts to program atag three times and then returns the following to the host:
2.

The plus sign indicates that the programming attempt was successful and voided two labels.

3/25/14
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RW -

Set RF Power Levels for Read and Write

Description Usethis command to set the RFID read and write power levels. This function
is useful when using different tag types or transponders that require different power levelsto
obtain the best read and write abilities. If not enough power is applied, the transponder may
not have sufficient power for programming, and tag datawill fail to encode. If too much power
is applied, the extra power may cause data communication errors.

Note » The R110Xi4 printer automatically selects the best antenna element and read/write
power levels for the media during RFID transponder calibration. It may also set the levels
during an adaptive antenna sweep. Use the ~HL command (see "HL or ~HL on page 61) to
view the antenna element and power settings being used.

Format “RWr,w,a

Parameters

Details

r = read power This parameter sets the power level to match the desired output as calibrated in

the factory.
Values: 0to 30
Default Value: 16

W = write power This parameter sets the power level to match the desired output as calibrated in

the factory.
Values: 0to 30
Default Value: 16
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Parameters

Details

a = RFID antenna
element selection

printer’s firewall

Note « This parameter is valid only on the R110Xi4 printer.

This parameter selects an antenna element from the printer’s antenna array.
Accepted Values:

Al A2, A3, A4,B1, B2, B3, B4, C1, C2 C3,C4, D2, D3, D4, E2, E3, E4,
F2, F3, F4 (combinations D1, E1, and F1 areinvalid)

(F2)(F3](F4]
(E2(E3)(E4)
(02)(03)(04)

(c1)(c2)(cs)(c4)

(81)(2)(83)(B4)

(A1)(A2)(A3)(A4)

platen roller /

Default Value: A4

— Example « On an R110Xi4 printer, the following command sel ects the antenna element at row
D, column 3:
~“RW, ,D3
3/25/14
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RZ - Set RFID Tag Password and Lock Tag

Important » "RZ must not be used in conjunction with “RL on page 77. Be consistent with use
of one locking method or the other.

Description Usethis command to define a password for a tag during writing.

With Gen 2 tags, you can lock atag’s memory bank with an access password or define akill
password that can be used to permanently disable the tag. If you do not set access or kill
passwords for atag, the tag ignores any read or write commands that try to use these functions.

Note « The printer can set akill password, but the printer cannot kill atag.

Format ~RZp,m,1

Parameters Details

p = password This parameter sets a password for the RFID tag.

Gen 2 tags use a 32-hit password and specify the memory bank and lock style.
The password must be 8 hexadecimal characters long. Use *RF on page 73 to
read the passwords.

Accepted Values: 00000000 to FFFFFFFF (hexadecimal)

Default Value: none

m = memory bank This parameter specifies the type of RFID tag password.
Accepted Values:
K = kill password
A = access password
E = EPC
T = tagidentifier (TID)
U = user

Default Value: none

1 = lock style This parameter specifies the RFID tag password status.
Accepted Values:
U = unlocked
L = locked
0 = permanently unlocked (open)
P = permanently locked (protected)

W write value (used only for the kill password memory bank)
Default Value: none
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Example 1 « This example encodes EPC data112233445566778899001122 tothetagin
Hex format, write protects the tag’'s EPC data with password 1234ABCD, and leavesthetag's
access password unlocked.

AXA
~RFW,H"FD112233445566778899001122FS
~RZ1234ABCD, E, L"FS

~XZ

Example 2 « This example encodes EPC data112233445566778899001122 tothetag in
Hex format, write protects the tag's EPC data with password 1234ABCD, and makesthetag's
access password unreadable.

AXA
~RFW,H"FD112233445566778899001122FS
~RZ1234ABCD, E,L*FS

~RZ1234ABCD, A, L*FS

AXZ

The following code unprotects EPC data112233445566778899001122 using the
password 1234ABCD, encodes EPC datanewdata to thetag in ASCII format, and then write

protects the tag's new EPC data. The access password and its lock state are not changed, so
the access password remains unreadable.

XA

~RZ1234ABCD, E,U”FS
"RFW,A~FDnewdata”FS
~RZ1234ABCD, E,L~FS
Xz

Example 3 « This example unlocks the locked access password from the previous example.

AXA
~RZ1234ABCD,A,U"FS
r"XZ

3/25/14
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Notes ¢
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SGD Commands for RFID

This section contains the Set/Get/Do (SGD) commands for RFI D-specific applications.

For non-RFID SGD commands, refer to the Programming Guide for ZPL, ZBI, Set-Get-Do,
Mirror, and WML. A copy of the manual islocated on the User CD that came with your printer,
or you can download a copy from http://www.zebra.com/manuals.

Contents
odometer.rfid.valid_resettable .. ... ... . . . . 102
odometer.rfid.void_resettable. . . .......... . . . 103
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odometer.rfid.valid_resettable

102

odometer.rfid.valid resettable

Description This command resets the RFID valid label counter to zero.

Type getvar; setvar

This table identifies the command for this format:

Commands Details
getvar This command instructs the printer to respond with the current RFID valid counter value.
Format: ! Ul getvar "odometer.rfid.valid_resettable"
setvar This command instructs the printer to set the RFID valid counter to zero.
Format: ! Ul setvar "odometer.rfid.valid_resettable" "value"
Values: “reset”
—l Example » This setvar example shows how the counter portion of the printer configuration

labels looks when the RFID valid counter is reset by sending:

! Ul setvar "odometer.rfid.valid resettable" "reset"

Before
02/10/705. .. .. ...... RTC DATE
0721, . ... RTC TIME
—P 507 . . RFID VALID CTR
4 e e RFID VOID CTR
HIGH. .. .. .. ... ... RFID READ PWR
HIGH. . ... ... .. ..... RFID WRITE PUWR
RFID OK............ RFID ERR STATUS
Class O............ RFID TAG TYPE
THM: 20050201....... RFID VERSION
1950 IN. .. ......... NONRESET CNTR
1950 IN. .. ......... RESET CNTR1
1950 IN. .. ......... RESET CNTR2
After
02/10/05. ... ....... RTC DATE
072l ... RTC TIME
— P 0. RFID VALID CTR
O i i i e eeaeaas RFID VOID CTR
HIGH. . .. ... ... .... RFID READ PWR
HIGH. . .. ... .. ...... RFID WRITE PUWR
RFID OK............ RFID ERR STATUS
Class O............ RFID TAG TYPE
TM: 20050201....... RFID VERSION
1951 IN. .. ......... NONRESET CNTR
1951 IN. .. ......... RESET CNTR1
1951 IN. .. ......... RESET CNTR2

P1026148-002 Rev. A
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odometer.rfid.void resettable

Description This command resets the RFID void label counter to zero.

Type getvar; setvar

This table identifies the command for this format:

Commands Details

getvar This command instructs the printer to respond with the current RFID void counter value.
Format: ! Ul getvar "odometer.rfid.void_resettable"

setvar This command instructs the printer to set the RFID void counter to zero.

Format: ! Ul setvar "odometer.rfid.void_resettable" "value"
Values: “reset”

— Example « This setvar example shows how the counter portion of the printer configuration
labels looks when the RFID void counter is reset by sending:

I Ul setvar "odometer.rfid.void resettable" "reset"

Before
02710705, i cannnnnnn RTC DATE
07:2] . cccnnnnnnnn RTC TIME
507 . i nnnnnnnn RFID VALID CTR
e o S RFID VOID CTR
HIGH. s eeennnnnns RFID READ PWR
HIGH. . ccennnnnns RFID WRITE PWR
REID OK.vevunnnnnns RFID ERR STATUS
Class O..ceeeeennns RFID TAG TYPE
TH: 20050201....... RFID VERSION
1950 INuuuuuunnnnnn NONRESET CNTR
1950 INuuuuunnnnnnn RESET CNTR1
1950 IN.uuuuuunnnnnn RESET CNTR2
After
02710705, e v vennnnn- RTC DATE
07:2lueeeeennnnnnns RTC TIME
o RFID VALID CTR
Duervreeennnnnnnnns RFID VOID CTR
HIGH. s vvvvvennnnnns RFID READ PWR
HIGH. v vvvvennnnnns RFID WRITE PWR
REID OKuvvveennnnns RFID ERR STATUS
Class Oueeeeeennnns RFID TAG TYPE
TM: 20050201....... RFID VERSION
1951 IN.eeeeennnnnn NONRESET CNTR
1951 IN.ceeeennnnn. RESET CNTR1
1951 IN.eeeeennnnn. RESET CNTR2

3/25/14 RFID Programming Guide 2 P1026148-002 Rev. A

103



104 | SGD Commands for RFID
rfid.error.response

rfid.error.response

Description During an error condition, an error message shows on the second line of the
display. This command can be used to retrieve that error message. See Table 5 on page 49in
the RFID Troubleshooting section for descriptions of the error messages.

Type getvar

This table identifies the command for this format:

Commands Details

getvar This command instructs the printer to respond with any active RFID error messages.
Format: | Ul getvar "rfid.error.response"

— Example « Thisgetvar example shows responses that you may get in different situations:
! Ul getvar "rfid.error.response”
If no RFID tag is present, you get the following response:
NO TAG FOUND
If an RFID tag is present and there are no errors, you get the following response:
RFID OK
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rfid.position.program

rfid.position.program

Description This command sets the read/write position of the transponder (programming
position) in one of two ways: absolute mode or relative mode. For more information about
these modes, see Using the Correct Programming Position on page 21.

Important « If this command is used to specify avalue for the programming position, this
value will be used for the programming position for al labels until anew position is specified
or until the transponder calibration procedure is run.

Type getvar; setvar

This table identifies the command for this format:

Commands

Details

getvar

This command instructs the printer to respond with the current programming position.
Format: ! U1 getvar "rfid.position.program"

setvar

This command instructs the printer to set the programming position.
Format: | Ul setvar "rfid.position.program" "
Values:

Absolute M ode:

"xxxx" = 0tolabel length (in dot rows). Move the media to the specified position xxxx
on the label, measured in dot rows from the label top, before encoding. Set to 0
(no movement) if the transponder is aready in the effective area without moving
the media.

Relative M ode Forward:

"Fxxx" = F0O to Fxxx (where xxx isthe label length in millimeters or 999, whichever is
less). Move mediaforward, printing bitmap, for xxx millimeters before reading
or encoding.

Relative M ode Backward:

"Byy" = B0 to B30 (in millimeters, 30 mm maximum). Move media backward for yy
millimeters before reading or encoding. (Does not apply to the RPAT printer.)

value"

~ Note « When using a backward program position, alow enough media or liner to
ensure that the printer can back up the media without the leading edge disappearing
under the printhead mechanism.

Accepted Values:
Default value:
FO (which moves the leading edge of the label to the print line)

Example « This setvar example shows the programming position being set at 15 mm from
the leading edge of the label.

! Ul setvar "rfid.position.program" "F15"

When the setvar valueissetto "15", the getvar result is "F15".
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rfid.reader_1.antenna_port

rfid.reader l1l.antenna port

Description This command selects the RFID antenna port.

Note » This command applies only to the R110Xi4 printer.

The printer automatically selects the best antenna element and read/write power levelsfor the
media during RFID transponder calibration. It may also set the levels during an adaptive
antenna sweep. Use the ~HL command (see *HL or ~HL on page 61) to view the antenna
element and power settings being used.

Type getvar; setvar

Commands Details

getvar This command instructs the printer to respond with the current antenna port.
Format: ! Ul getvar "rfid.reader_1.antenna_port"

setvar This command instructs the printer to set the antenna from an array of antennas.
Format: ! Ul setvar "rfid.reader_1.antenna_port" "value"
Values:

atwo-digit antennavalue:

Al, A2, A3, A4, B1, B2, B3, B4, C1, C2, C3, C4, D2, D3, D4, E2, E3, E4, F2, F3, F4
(combinations D1, E1, and F1 areinvalid)

platen roller /

~

J

printer’s firewall

Default: A4

r— Example » Thissetvar example shows the selection of antenna port D3.
! Ul setvar "rfid.reader_1l.antenna_port" "D3"

When the setvar valueis set to "D3", the getvar result is "D3".
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rfid.reader l.power.read

Description This command sets the RFID reader power level for reading RFID tags.

Note » The R110Xi4 printer automatically selects the best antenna element and read/write
power levels for the media during RFID transponder calibration. It may also set the levels
during an adaptive antenna sweep. Use the ~HL command (see "HL or ~HL on page 61) to
view the antenna element and power settings being used.

Type getvar; setvar

Commands

Details

getvar

Format: ! Ul getvar "rfid.reader_1.power.read"

This command instructs the printer to respond with the antenna’s current read power level.

setvar

This command instructs the printer to set the antenna's read power level.
Format: ! Ul setvar "rfid.reader_1.power.read" "value"
R53.16.3Z:

Values: 0to 30

Default Value: 16

RPAT (all firmware versions), R53.16.4Z, V53.17.7, and later:
Values: 0to 30, up, down (up and down change the current value by 1)
Default Value: 16

Example » This setvar example sets the antennato high power for reading RFID tags.

! Ul setvar "rfid.reader_1.power.read" "16"

When the setvar valueissetto "16", the getvar result is "16".
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rfid.reader_1.power.write

rfid.reader l.power.write

Description This command sets the RFID reader power level for writing to RFID tags.

= Note » The R110Xi4 printer automatically selects the best antenna element and read/write
power levels for the media during RFID transponder calibration. It may also set the levels
during an adaptive antenna sweep. Use the ~HL command (see "HL or ~HL on page 61) to
view the antenna element and power settings being used.

Type getvar; setvar

This table identifies the command for this format:

Commands Details

getvar This command instructs the printer to respond with the antenna's current write power level.
Format: | Ul getvar "rfid.reader_1.power.write"

setvar This command instructs the printer to set the write power level on the RFID reader.
Format: ! Ul setvar "rfid.reader_1.power.write" "value"
R53.16.3Z:
Values: 0to 30

Default Value: 16

RPAT (all firmware versions), R53.16.4Z, V53.17.7, and later:
Values: 0to 30, up, down (up and down change the current value by 1)
Default Value: 16

— Example « This setvar example sets the antennato high power for writing to RFID tags.

I Ul setvar "rfid.reader_1.power.write" "16"

When the setvar valueissetto "16", the getvar result is "16".
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rfid.tag.calibrate

rfid.tag.calibrate

Description This command sets the RFID programming position through atag calibration,
or it restores the programming position back to the printer default. For the R110Xi4 printer,
this option also selects the best antenna element and read/write power levels for the media.

Important » Before using this command, see Using the Correct Programming Position
on page 21. Running this command may not be the best option for your printer.

Type setvar

This table identifies the command for this format:

Commands Details
setvar This command instructs the printer to set the programming position.
Format: | Ul setvar "rfid.tag.calibrate" "value"
Values:
restore
run
— Example 1« This setvar example restores the programming position back to the printer’s
default value.
I Ul setvar "rfid.tag.calibrate" "restore"
— Example 2 « This setvar example performs RFID tag calibration.

To use this command, load the printer with RFID media, and close the printhead. For the
R110Xi4 printer, remove al transponders from the first 1.25 in. (32 mm) of media. Allow
this portion of the mediato extend out the front of the printer to allow for backfeed during the
transponder calibration procedure.

I Ul setvar "rfid.tag.calibrate run
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rfid.tag.data

rfid.tag.data

Description This command tells the RFID reader to attempt to read atag over the RFID
antenna, even if the printhead is open. Results are returned to the host.

Before running this command, position an RFID label over the printer’s RFID antenna. To
locate the RFID antenna on your printer, see RFID Antenna Location on page 41.

Type getvar

This table identifies the command for this format:

Commands Details

getvar This command instructs the printer to respond with the current tag's data
Format: ! Ul getvar "rfid.tag.data"

— Example 1« This getvar example gets the current tag's data, assuming that an RFID |abel
with data“©123456789ABCDEF12345678" isin place over the antenna.

! Ul setvar "rfid.tag.data"
The printer responds with 8122456 TE89ABCOEF 1 2345678,

— Example 2 « This getvar example gets the current tag’s data, assuming that no tag data can
be read or that no tag is present.

I Ul setvar "rfid.tag.data"
The printer responds with HO DATA.
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rfid.tag.test

rfid.tag.test

Description This command performs an RFID test. In the RFID test, the printer attemptsto
read and write to atransponder that you place over the RFID antenna. Results are displayed on
the printer’s control panel display. To locate the RFID antenna on your printer, see RFID
Antenna Location on page 41.

In the slow version of the RFID test, the printer first displays the hardware version, the reader
firmware version, and the program position.

Note « This command is valid only on RPAT printers.

Type setvar

This table identifies the command for this format:

Commands Details
setvar This command instructs the printer to set the programming position.
Format: | Ul setvar "rfid.tag.test" "value"
Values:
quick
slow
— Example 1« This setvar example performs aquick RFID test, which shows a pass or fail
message.
I Ul setvar "rfid.tag.test" "quick"
— Example 2 « This setvar example performs aslow RFID test, which shows the success or
failure of each read or write tag operation.
I Ul setvar "rfid.tag.test" "slow"
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Notes ¢
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9

RFID Applicator Signals

This section appliesto printers that have applicator ports and that are being used in a print-and-
apply system. Included are timing diagrams for good and bad RFID tags and the pin
configuration for the applicator port. For basic timing diagrams, see the User Guide for your
printer.

Contents
Timing Diagrams for RFID . . . . ..o 114
Single Signal Mode . . .. ... e 114
Double Signal Mode. . . ... e 116
Applicator Interface Connector Pin Configuration . ........... ... ... ......... 117
Jumper Configurations and Pinouts for +5 V I/O Operation. . .. .. .............. 120
Pinouts for +24-28 VI/O Operation . . . .. ...ttt e 121
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Timing Diagrams for RFID

The following timing diagrams show how applicator signals function while an RFID label is
printing and being programmed in Mode 1. For more information about Single and Double

signal modes, see RS on page 87.

Single Signal Mode

Figure 9 and Figure 10 show the applicator signals for label formats using programming

positions other than zero.

Figure 9 « Single Signal Mode, Good RFID Tag

Void
(pin 15)

End Print u

(pin 11)

Start Print
(pin 3) Ij3

1
Data Ready 2 4 5
(pin 14) | |_| |

1 | Label ready for printing.
2 | After receiving start print signal, begin printing label.
3 | When program position is reached, pause and encode RFID tag.
4 | Check void signal (high means good tag).
5 | Print label.
Figure 10 « Single Signal Mode, Bad RFID Tag
Void | I
(pin 15)
End Print
(pin 11) |_[
Start Print
(pin 3) 1 U 3
Data Ready ] 2[ 14 5 6
(pin 14)
1 Label ready for printing.
2 | After receiving start print signal, begin printing label.
3 | When program position is reached, pause and encode RFID tag.
4 | Check void signal (low means bad tag).
5 | Print void labd (if applicable).
6 | Discard bad label. Data Ready stayslow if format to be retried on next label.
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Figure 11 and Figure 12 show the applicator signals for label formats using zero for their
programming position.

Figure 11 « Single Signal Mode, Good RFID Tag

Void
(pin 15)
End Print
(pin 11) I_l
Start Print
(pin 3) 1 2 I_l
Data Ready | 3 |
(pin 14)
1 Encode RFID tag.
Check void signal (high means good tag). Label ready for printing.
3 | After recelving start print signal, print label.

Figure 12 « Single Signal Mode, Bad RFID Tag

Void | I

(pin 15)
End Print
(pin 11) I_l
Start Print
(pin3) , U

Data Ready —| 3 4

(pin 14)

Encode RFID tag.

Check void signa (low means bad tag).

After receiving start print signal, print void label (if applicable).

Discard bad label. Data Ready stays low if format to be retried on next label.

DWW N =
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Double Signal Mode

Figure 13 and Figure 14 show the applicator signalsfor good and bad tags using double signal

maode.
Figure 13 « Double Signal Mode, Good RFID Tag
Void
(pin 15)
End Print
(pin 11) Ll |—|
Start Print
(pin 3) 1 U 3 U
Data Ready ™ | 2[4 5 6 |
(pin 14)
1 Label ready for printing.
2 | After receiving start print signal, print first part of label.
3 | When program position is reached, stop and encode RFID tag.
4 | Check void signal (high means good tag).
5 | Wait for second start signal.
6 | Print second part of label.
Figure 14 « Double Sighal Mode, Bad RFID Tag
Void | I
(pin 15)
End Print || | |
(pin 11)
Start Print |_| |_|
(pin 3) 1 3 6
Data Ready | 2[4 5 7
(pin 14)
1 Label ready for printing.
2 | After receiving start print signal, print first part of labdl.
3 | When program position is reached, stop and encode RFID tag.
4 | Check void signal (low means bad tag).
5 | Wait for second start signal.
6 | Void remainder of label (if applicable).
7 | Discard bad label. Data Ready stays low if format to be retried on next label.
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Applicator Interface Connector Pin Configuration

The Applicator Interface Assembly is availablein two versions: a+5V 1/O and a
+24-28 V 1/0. Table 7 lists the pin configurations and functions of the applicator interface
connector for both +5 V and +24-28 V operation.

Table 7 « Applicator Interface Connector Pin Configuration

E'on Signal Name Signal Type | Description
1 I/0 SIGNAL 1/O Signa Using jumper JP2 (Xi-series printers), this pin can be
GROUND Ground configured as isolated or non-isolated from the printer
(+5V Return) signal ground. See Jumper Configurations and Pinouts
for +5 V 1/O Operation on page 120 for more
information.

1 I/O SIGNAL 1/0O Signal No jumpersto configure.

GROUND Ground Important « Customer must provide this external

(+24-28V Return) ground. (This ground can come from pin 8 when
operating at 28V for all printers except the
110Xi [11Plus.) See Pinouts for +24-28 V 1/0
Operation on page 121 for more information.

2 +5V 1/0 Power Using jumper JP1 (Xi-series printers), this pin can be
(Fused at 1 A) configured asisolated or non-isolated from the
Caution « Replace Applicator Interface Circuit +5V Supply. See Jumper
the fuse only with Configurations and Pinouts for +5 V I/O Operation
one of the same on page 120 for more information.
type and rating.

2 +24-28V 1/0 Power No jumpersto configure. This +24-28V power source

also supplies voltage for output signal pull-up resistors.
Important » Customer must provide this external
power. (This power can come from pin 7 when
operating at 28V for all printers except the
110Xi l1Plus.) See Pinouts for +24-28 V I/O
Operation on page 121 for more information.

3 START PRINT Input » Pulse Mode—The label printing process begins on
the HIGH to LOW transition of thissignal if aformat
isready. Deassert this signal HIGH to inhibit printing
of anew label.

+ Level Mode—Assert LOW to enable the printer to
print if alabel format is ready. When deasserted
HIGH, the printer completes the label that is printing
then stops and waits for this input to be reasserted
LOW.

4 FEED Input When the printer isidle or has been paused, assert this

input LOW to trigger repeated feeding of blank labels.

Deassert HIGH to stop feeding blank labels and register

to the top of the next label.
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Applicator Interface Connector Pin Configuration

Table 7 « Applicator Interface Connector Pin Configuration (Continued)

E'on Signal Name Signal Type | Description
5 PAUSE Input To toggle the current Pause state, this input must be
asserted LOW for 200 milliseconds, or until the
SERVICE REQUIRED output (pin 10) changes state.

6 REPRINT Input « If the Reprint feature is enabled, thisinput must be
asserted LOW to cause the printer to reprint the last
label.

« If the Reprint feature is disabled, thisinput isignored.

7 +28V Power The Interface Power Supply. Supplies power to external

(On Xi-series sensors as required.

printers, fused at 500 ~ Note « If operating with 28V signals only, pin 7
mA for the 24-28V may be used to supply power to pin 2, which
board and fused at creates a non-isolated mode of operation. (Thisis
2 A for the 5V applicable for all printers except the

board.) 110Xi l1Plus.)

Caution « Replace

the fuse only with

one of the same

type and rating.

8 POWER GROUND | Ground The Interface Power Ground.

(+28 V DC Return) ~ Note ¢ If pin 7 isused to supply power to pin 2,
usethispinto ground pin 1. (Thisisapplicablefor
all printers except the 110Xi [11Plus.)

9 — — No function.

10 SERVICE Output Asserted LOW in the following circumstances:
REQUIRED « theprinthead is open
« theribbon or mediais out
» the printer is paused
« anoperational fault occurs
« aResynch error occurs while the applicator Resynch
mode is set to Error mode
11 END PRINT Output « MODE 0—The applicator port is OFF.

« MODE 1—Asserted LOW only while the printer is
moving the label forward; otherwise deasserted
HIGH.

+ MODE 2—Asserted HIGH only while the printer is
moving the label forward; otherwise deasserted LOW.

+ MODE 3—(Default) Asserted LOW for 20
milliseconds when alabel is completed and
positioned. Not asserted during continuous printing.

« MODE 4—Asserted HIGH for 20 milliseconds when
alabel is completed and positioned. Not asserted
during continuous printing.
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Table 7 « Applicator Interface Connector Pin Configuration (Continued)

E'on Signal Name Signal Type | Description
12 MEDIA OUT Output Asserted LOW while there is no mediain the printer.
13 RIBBON OUT Output Asserted LOW while thereis no ribbon in the printer.
14 DATA READY Output » Asserted LOW when sufficient data has been received
to begin printing the next label.

» Deasserted HIGH whenever printing stops after the
current label, due to either a pause condition or the
absence of alabel format.

15 VOID Output See Timing Diagrams for RFID on page 114 for more
information about this signal.

» Asserted LOW when the RFID transponder over the
antennais “voided.”

« Deasserted HIGH when the end print signal is
asserted.
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Jumper Configurations and Pinouts for +5 V I/O Operation

Jumpers JP1 and JP2 are used together to produce isolated or non-isolated modes of operation
for applicator input and output control signals. JP1 configures the +5 V source for the
optoisolator circuits, and JP2 configures the ground. For proper operation, when JPL1is
installed, JP2 must be installed, and when JP1 is removed, JP2 must be removed.

Table 8 describes the pin and jumper configurations for +5 V 1/0 operation.

Table 8 « Non-Isolated and Isolated Modes for +5V Operation

Non-Isolated (Jumpers In) Isolated (Jumpers Out)

Pin 1 Ground +5V, Jumper JP21n External Ground +5V, Jumper JP2 Out
I/0 ground is connected to the printer signal | 1/O ground is disconnected from the printer
ground. signal ground. Ground must be provided

externally to this pin.

Pin 2 +5V Output, Jumper JP11In External +5V Input, Jumper JP1 Out
+5 V /O is connected to the applicator +5 V 1/O is disconnected from the applicator
interface circuit +5 V Supply. interface circuit +5 V Supply. The +5V for the

applicator interface optoisol ator circuits must be
provided externally. Thisinput also supplies
voltage for output signal pull-up resistors.

Pinouts 17 17

) M
< JP2 L P2
S0 ¢ 0
JP1 JP1
1A 1 1A 1
FEiiiil |20 | fiiiiii (2[5
- 3 - 3 [«
28V 7| 6 € 28V - B [€—
Lo 7 12 Con g 24
2A 2A
I 8 I 8
9 —> 9 —>»
10 —> 10 —>
"r—> "n—>
12 —> 12 —>
13— 13—
14 —> 14—
15 - 15 -
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RFID Applicator Signals
Applicator Interface Connector Pin Configuration

Table 9 describes the pin configurations for +24-28 V 1/0O operation. There are no jumpersto

configure for this mode.

Table 9 « Non-Isolated and Isolated Modes for +24-28V Operation

Isolated (External Power)

Non-Isolated (Internal Printer Power)

Pin 1 External Ground +24-28V Ground +28V from Pin 8
I/O ground must be connected to an external If pin 7 isused to supply power to pin 2, use
ground. pin 8 to ground pin 1.
(Required for the 110Xi [l Plus.) (Does not apply to the 110Xi ll1Plus.)
Pin 2 +24-28V External Input +28V Input from Pin 7
+24-28 V 1/0 must be connected to an external | If operating with 28V signals only, pin 7 may
power supply. Thisinput also supplies voltage | be shorted to pin 2, which creates a
for output signal pull-up resistors. non-isolated mode of operation. Thisinput
(Required for the 110Xi l11Plus.) also supplies voltage for output signal pull-up
resistors.
(Does not apply to the 110Xil1Plus.)
Pinouts
1 1
+24-28V +24-28V +28V
2 € 2
71 3 € — 713
14 €< — 14
15 <€— 7195
w28V | § [€— 28V - 6
Y 7 +28V Y 7
500 mA 500 mA
I 8 I 8
9 —>» 9 —>»
10— 10—
"nr—> ">
12 —> 12 —>
13> 13>
14— 14 —>
15 - 15 -
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Notes ¢
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absolute mode, 89

access password
set via”RQ, 85
setvia®RZ, 101

adaptive antenna element selection, 87

Adaptive Antenna Sweep, 24
advanced counter reset, 83
antennalocation, 43
antenna port
select using control panel, 31
select using ZPL, 100
applicator

+24-28V isolated and non-isolated modes, 125
+5V isolated and non-isolated modes, 124
interface pin configuration, 121

timing diagrams for RFID, 118

C

calibration
from control panel, 29
using SGD, 112
using ZPL ("HR), 64
when to perform, 21
chip serialization, 95
contacts, 10
creating basic label formats, 34
customer service, 10

IndeXx

D

datalog for RFID, 63

defaulting the programming position, 21
define EPC data structure (*RB), 73

display RFID tag data
LCD, 32
SGD, 113
double signal mode
setting, 90
timing diagrams, 120
download firmware, 25

E
Electronic Product Code (EPC)

define EPC data structure (*RB), 73
EPC structure in RFID labels, 14

Gen 2 overview, 15

overview, 14

write EPC datavia“RQ, 85

write EPC datavia”RZ, 101
electrostatic discharge (ESD), 20
enable RFID motion (*"RM), 82
encoding results, 98

environmental conditions for RFID labels, 20

error codes, 56
error handling, 90
error messages, 51

F

firmware upgrades, 25
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G

Gen 2
memory map, 15
overview, 15
setting password or locking tag, 101
write EPC datato tag via”RQ, 85
write EPC datato tag via"RZ, 101

H

host verification command (“"HV), 70

I

inlays, 18

isolated mode for applicator control signals
+24-28V operation, 125
+5V operation, 124

J

jumper configurations for +24-28V operation, 125
jumper configurations for +5V operation, 124

K

kill password
set via”RQ, 85
setvia®RZ, 101

L

label formats for RFID, 34
label placement, 20
labels (purchasing RFID labels), 18
liability, 2
lock RFID tag
Gen 2, 101
not Gen 2, 75
lock tag memory or passwords, 79
log filefor RFID, 63

M
media

ordering, 10
media (purchasing RFID labels), 18
memory bank locking, 79
memory map for Gen 2 tags, 15
moation in RFID label, 82

N

non-isolated mode for applicator control signals
+28V operation, 125
+5V operation, 124

non-standard label programming, 29

number of retries for block (*RR), 87

@)
ordering ribbon and media, 10

P

password for RFID tag, 101
password locking, 79
permalock tag memory or passwords, 79
permanently lock Gen 2 tag data, 101
pin configuration for applicator interface, 121
placement
labels on items after encoding, 20
specifications for transponders, 18
print mode, 71
selection via control panel, 28
selectionviaZPL, 71
programming position
how to set, 21
set through control panel or reset to default, 29
set using ZPL, 89
setting from control panel, 29
setting using SGD, 112
setting using ZPL ("HR), 64

R

read power
change through control panel, 30
change using ZPL, 99
read RFID tag
read or write RFID format ("RF), 75
read unique RFID chip serialization, 95
read/write position
set through calibration or reset to default, 29
set using ZPL, 89
reader firmware upgrades, 25
relative mode, 89
report RFID encoding results, 98
reset advanced counter, 83
reset programming position, 29
return data to host computer (*"HV), 70
return RFID data log to host, 63
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antenna location, 43
change read power through control panel, 30
change read power using ZPL, 99
change write power through control panel, 30
change write power using ZPL, 99
create label formats, 34
display tag data
LCD, 32
SGD, 113
enable motion ("RM), 82
error codes and messages, 51
error status, 31
number of retries for block (*"RR), 87
power settings, 20
RFID setup command ("RS), 89
RFID test
control panel, 28
SGD command, 114
timing diagrams, 118
troubleshooting, 48
RFID counters
reset valid label counter by SGD, 105
reset void counter by SGD, 106
resetting by ZPL, 83
RFID labels
|abel formats, 34
placement after encoding, 20
purchasing, 18
storage requirements, 20
RFID mode
selection via control panel, 28
selectionviaZPL, 71
RFID tag ID command ("RI), 77
ribbon
ordering, 10
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S
sales, 10
sample RFID label formats, 35
serialization, 95
set RFID tag or kill password (*RZ), 101
set up RFID information ("RS), 89
SGTIN-64 standard programming example, 74
SGTIN-96 standard
chip seridization, 96
single signa mode
setting, 90
timing diagrams, 118
specify number of retries for block (*"RR), 87
status messages, 51

T

tag type

specify using ZPL, 89
technical support, 10
temperature requirements for RFID labels, 20
timing diagrams

basic, 117

RFID, 118
transponder calibration

from control panel, 29

using SGD, 112

using ZPL ("HR), 64

when to perform, 21
transponders

characteristics, 18

description, 14

placement in labels, 18
troubleshooting

RFID error codes and messages, 51

RFID problems, 48

RFID test

control panel, 28
SGD command, 114
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Index

U
unique RFID chip serialization, 95

V

valid RFID label counter
reset by SGD, 105
reset by ZPL, 83

void handling, 89

void RFID label counter
reset by SGD, 106
reset by ZPL, 83

W

write datato tag
via”RQ, 85
via®RZ, 101
write power
change through control panel, 30
change using ZPL, 99
write RFID format (“"RF), 75

Z

Zebra Programming Language (ZPL 1)

AHL or ~HL, Return RFID Data Log to Host ("HL
or ~HL), 63

"HR, Calibrate RFID Transponder, 64

overview, 62

“RB, Define EPC Data Structure, 73

“RF, Read or Write RFID Format, 75

RFID label formats, 34

"RI, Get RFID Tag ID, 77

RL, Lock/Unlock RFID Tag Memory, 79

"RM, Enable RFID Motion, 82

"RQ, Quick Write EPC Data and Passwords, 85

"RR, Specify RFID Retries for a Block, 87

RS, RFID Setup, 89

"RU, read unique RFID chip serialization, 95

~RV, Report RFID Encoding Results, 98

"RW, Set RFID Read and Write Power, 99

"RZ, Set RFID Tag Password and Lock Tag, 101
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